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ADDRESS  TO  THE  ROTAL  GEOGRAPHICAL  SOCIETT»  1905* 

B7  Sir  GLSMENT8  B.  VAHITHAlf,  XOB.,  T.n.B,  President 
The  Six  SecUon$  of  our  Work. 
This  is  the  last  occasion  on  which  I  shall  address  mj  colleagnea  as 
President  of  the  Society.  I  think,  therefore,  that,  in  treating  of  the 
rarions  sabjeote  which  compose  my  address,  it  will  be  well  if  I  look 
back  over  the  twelve  years  during  which  I  have  been  President,  and  do 
sot  confine  myself  entirely  to  the  events  of  the  past  year. 

Our  work  is  divided  into  $tx  sections,  and  certainly  not  the  least 
important  of  these  six  sections  is :  L  The  disMemtnation  of  geographical 
knowledge.  We  are  all  aware  of  the  admirable  way  in  which  such 
knowledge  lias  been  disseminated  during  the  last  twelve  years.  The 
new  series  of  our  Journal  was  planned  by  Dr.  Keltic,  and  oommenoed  in 
1893,  when  the  old  title  of  Journal  was  restored.  Owing  to  Dr.  Eel  tie's 
indefatigable  research,  his  power  of  collecting  information  from  all 
available  sources,  and  his  jadicions  editing,  our  Journal  has  acquired  a 
world-wide  reputation.  It  seems  to  me  that  it  improves  each  month, 
both  as  regards  the  reading  portion  and  the  illusl rations.  But  Dr. 
Keltie*s  services  are  not  confined  to  the  editorial  work  of  the  Journal, 
He  edits  other  work  hearing  on  geography,  and  gives  advice  and  in- 
formation  to  inquirers  of  all  kinds.  1  never  knew  an  official  who 
stuck  more  resolutely  to  his  official  work,  to  which  has  recently  been 
added  the  organization  of  the  Research  Department.  To  the  President 
the  help  of  Dr.  Eeltie  is  absolutely  indispensable.  When  I  put  forward 
an  idea.  Dr.  Keltic  quickly  takes  it  up,  considers  all  the  details,  over- 
comes the  difficulties,  and  makes  it  a  reality.     Such  was  the  history  of 

♦  Bead  at  the  Aiini?er«iry  Meeting,  May  22, 1005. 
No.  I.— July,  1905.]  b 
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2  ADDRESS  TO  THE  ROYAL  GEOGRAPHICAL  SOCIETf,  1905. 

the  Elizabethan  Commemoration,  and<of  our  other  special  meetings.    It . 
is  a  great  advantage  to  the  Society  to  have  the  services  of  such  an 
accomplished  geographer  and  Euch  an  indefatigable  secretary  as  Dr. 
Keltie. 

In  the  office,  too,  we  h^ve  zealons  workers.  Mr.  Evis,  the  chief 
clerk  and  accountant,  has  been  in  our  service  for  close  upon  forty 
years,  and  has  held  his  present  post  for  twenty  years.  Always  efficient, 
always  ready,  he  has  proved  himself  to  be  a  valuable  official,  and  in 
the  whole  course  of  my  acquaintance  with  him  I  have  never  known 
him  to  make  a  difficulty.  Anything  that  is  ordered  or  suggested  is  at 
once  done.  Of  the  two  clerks  in  the  office,  Mr.  Beginald  Saggate  has 
been  in  our  service  for  over  forty  years,  and  looks  as  active  now  as 
when  he  joined.  Mr.  Henry  Simpson  has  been  with  us  for  a  quarter 
of  a  century,  and  has  conducted  the  important  work  connected  with 
the  laptorn  slides  from  the  commencement.  Inventive  and  intelligent, 
he  has  been  most  useful  as  a  photographic  artist,  apart  from  his  clerical 
work.  Mr.  Simpson  is  now  engaged  in  preparing  the  Antarctic 
photographs  for  the  two  Societies,  and  for  the  use  of  geologists  and 
naturalists. 

The  next  section  of  the  work  of  the  Society  is,  II.  The  maintenance 
of  the  library  and  map-room.  Under  a  succession  of  such  able  librarians 
as  Mr.  Bye,  Mr.  Keltie,  Dr.  Mill,  and  Mr.  Heawood,  during  the  last 
thirty  years,  the  library  has  steadily  advanced  both  in  the  number  and 
value  of  the  books  and  in  their  arrangement  I  believe  now  that  it 
is  the  largest  and  best  geographical  library  in  the  world.  I  remember 
that  I  began  the  first  catalogue  with  the  help  of  a  boy  named  Tatters- 
ball  in  1862,  and  it  was  completed  by  Mr.  Parrier  in  1866.  Now  there 
is  a  complete  authors  catalogue  kept  up  to  date,  as  well  as  an  elaborate 
subjects  catalogue.  So  that,  if  any  Fellow  of  the  Society  wishes  to 
study  a  particular  region,  the  whole  of  its  literature  can  be  placed 
before  him  in  a  few  minutes.  The  Society  is  well  served  by  Mr. 
Heawood,  a  librarian  who  carefully  trained  himself  to  the  work,  and 
who  is  also  an  accomplished  geographer,  a  man  of  literary  attain- 
ments, and  a  most  obliging  helper  to  all  who  seek  information  from 
him.  His  assistant,  Mr.  Yiocent  Hawkins,  has  been  with  us  for  over 
thirty  years,  and  has  an  intimate  knowledge  of  our  library ;  and  two 
youog  lads,  Arthur  Jones  and  Woodrow,  while  working  hard  and 
diligently,  are  being  tra'ned  to  be  future  librarians. 

In  connection  with  the  library  I  must  mention  the  Hakluyt  So3iety, 
for  the  editing  of  old  voyages  and  travels  which  would  otherwise  be 
inaccessible.  A  thorough  geographer,  such  as  Lord  Curzon  of  Eelleston, 
when  about  to  explore  a  selected  tract  of  country,  makes  himself 
acquainted  with  all  that  has  previously  been  done  in  the  same  region ; 
so  that  the  study  of  volumes  issued  by  the  Hakluyt  Society  becomes 
a  necessity  to  him.  Hence  the  work  of  the  two  Societies  is  very  closely 
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coimected*  Two  of  your  Pretidents,  Sir  Boderick  Marohiion  and  my* 
gelf,  have  been  Presidents  of  both  Sodetiea  at  the  lame  time,  and  oar 
aim  was  to  create  an  interest  among  the  Fellows  of  this  Sodety  in  the 
labours  of  the  Haklay  t  Society.  These  ellbrts  hare  lately  been  attended 
Ij  a  good  measure  of  suooess,  thanks  to  our  rery  able  secretary,  Mr. 
Basil  Soulsby. 

The  map-room,  with  its  great  coUeotaon  of  maps  and  photographs, 
has  been  much  used  daring  the  past  year.  UDder  the  superintendence 
of  Mr.  Beeres  the  work  is  admirably  organized,  while  his  assistant,  Mr. 
Allen,  attends  to  visitors,  conducts  the  routine  work,  and  meets  every 
emergency  with  intelligence  and  efficiency.  The  number  of  visitors  to 
the  map-room  during  the  year  has  been  351>3,  of  whom  91  came  specially 
to  consult  the  Ordnance  Survey  maps.  The  younger  assistant,  Mr. 
Graham  Mackay,  zealously  occupies  his  time  in  performing  his  map. 
room  duties,  and  in  qualifying  himself  to  be  a  draughtsman.  He 
prepared  the  maps  for  my  translation  of  the  voyages  of  Qairo?,  and  did 
the  work  entirely  to  my  satisfaction. 

The  arrangements  for  the  execution  of  maps  for  various  purposes 
connected  with  the  work  of  the  Society,  under  the  superintendence  of 
Mr.  Beeves,  are  excellent  Our  three  draughtsmen,  Mr.  Addison,  Mr. 
Batchelor,  and  Mr.  Milne,  of  different  degrees  of  merit,  are  all  well 
trained  and  efficient. 

I  can  conscientiously  congratulate  the  Society  on  possessing  an 
excellent  permanent  staff  in  all  respects. 

III.  The  third  section  of  the  Society's  work  relates  to  the  training  of 
travellers.  It  will  be  remembered  that  my  resolution  on  January  27, 
1880,  establishing  tbe  system  of  instruction  for  travellers,  led  to  the 
emplojment  of  Mr.  Coles  as  instructor,  to  the  construction  of  an  observa- 
tory on  the  roof,  and  in  1886  to  tbe  addition  of  geology,  botany,  and 
photography  to  our  course,  which  had  previously  been  confined  to 
practical  astronomy  and  surveying.  In  1897  my  original  scheme  was 
adopted  in  its  entirety,  by  the  reeolution  to  grant  diplomas,  and  by 
the  appointment  of  an  examining  committee.  Since  the  retirement 
of  Mr.  Coles,  his  very  able  and  accomplished  successor,  Mr.  Beeve9, 
has  continued  the  work  with  increasing  success.  I  hear  on  all  sides  of 
Mr.  Heeve's  ability  as  an  instructor.  Many  pupils  are  unable  to  devote 
the  full  time  required  for  a  diploma,  but  all  receive  ueeful  instruction, 
and  the  list  of  diploma  recipients  is  a  goodly  list.  In  my  opinion,  tbe 
plan  for  the  instruction  of  travellers  is  the  most  valuable  work  that  is 
done  by  the  Society.  During  the  past  year  sixty-two  pupils  have 
received  instruction  from  Mr.  Beeves,  and  nine  have  obtained  the 
Society's  diploma. 

In  this  place  comes  the  geographical  instruction  given  to  the  two 
training  ships  Worcester  and  Conway ^  because  it  is  also  under  the 
superintendence  of  Mr.  Beeves,  who  prepares  the  questions  for  tbe 
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examinations,  looks  over  the  papers,  and  decides  upon  the  recipients 
of  the  three  prizes  for  eaoh  ship.  I  have  paid  very  close  attention  to 
these  examinations,  and  to  their  influence  on  the  cadets,  and  I  have  no 
hesitation  in  saying  that  the  results  are  increasingly  satisfactory. 

rV.  The  fourth  iection  of  the  Society's  work  has  reference  to  assUtance 
to  travellers  and  to  research.  For  many  years  the  Ck)uncil  has  lent  instru- 
ments and  granted  funds  to  travellers,  and  we  have  continued  to  do  so ; 
but  our  power  to  assist  in  this  respect  has  been  temporarily  checked  by 
the  great  sacrifices  the  Council  has  very  properly  made  for  the  Antarctic 
Expedition. 

In  my  address  last  year  I  explained  that  we  had  organized  a  Sesearch 
Department  as  a  development  of  the  plan  of  considering  scientific  or 
technical  papers  at  afternoon  meetings,  which  was  commenced  in 
November,  1894.  ThcEe  afternoon  meetings  had  been  successful,  and 
twenty-three  good  papers  had  been  read  and  discussed  from  1894  to 
1903.  They  have  been  continued  by  the  Besearch  Departm0nt>,  but  it 
was  also  thought  that  geographical  research  should  be  organized. 

I  have  made  several  suggestions  for  this  end,  but  none  has  been 
taken  up.  One  proposal  was  the  examination  of  the  coast  of  Holderness 
and  the  Humber,  and  historical  researches  with  a  view  to  ascertaining 
the  changes  that  have  taken  place  on  the  coast  and  in  the  river  since 
Soman  times.  Last  October  I  read  a  paper  to  the  East  Biding 
Antiquarian  Society  at  Hull,  on  the  connection  between  arohseology 
and  geography.  I  visited  the  warping  near  Saltmarsh  with  Colonel 
Saltmarsh.  I  found  that  there  were  numbers  of  local  antiquaries, 
geologists,  and  marine  surveyors  ready  to  communicate  their  informa- 
tion. A  bibliography  has  also  been  made.  But  here  the  matter  stops. 
There  is  no  one  to  take  up  all  the^e  threads  and  prepare  a  complete 
memoir.  Here  I  foresee  a  difficulty  in  the  progress  of  the  Besearch 
Department,  namely,  the  difficulty  of  finding  trained  men  to  undertake 
work.  As  geographical  education  progresses  this  difficulty  may  become 
less,  but  at  present  it  appears  to  me  to  be  formidable. 

The  Besearch  Department  has  also  given  attention  to  the  best 
methods  of  bringing  out  physical  features  on  maps  of  various  scales, 
receiving  assistance  from  Colonel  Johnston,  the  Director  of  the  Ordnance 
Survey.  But  there  is  a  continual  advance  in  map  delineation,  and  it 
would  not  be  possible  to  establish  a  standard.  Oar  cartographers 
watch  and  adopt  improvements,  or  design  them.  The  recent  publica- 
tions of  Mr.  Bartholomew  attest  his  care  and  vigilance  in  producing 
his  maps  with  all  the  newest  improvement?,  combining  accuracy  with 
beauty  of  execution.  Such  work  can  only  be  brought  out  after  years 
of  careful  study  and  much  research,  and  the  results  are  highly  credit- 
able to  our  country.  It  is  on  such  lines  that  aU't)ur  cartographers 
should  work.  But  the  school  of  map-makers  is  now  a  small  one.  We 
used  to  have  as  many  as  three  cartographers  on  our  Council     Now 
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there  are  only  a  few  in  thia  oonniry  besides  Mr.  Bartholomew,  nainel  j, 
Mr.  Bavensteicy  Mr.  Bolton  of  Mr.  Stanford's  firm,  Mr.  Darbishire*  )Ir 
George  Philip,  and  the  younger  Mr.  Stanford  at  Oxford  who  has 
obtained  the  Oxford  diploma. 

Onr  allied  societies  of  Edinburgh,  Manchester,  Liverpool,  Tjneside, 
and  Southampton  have  been  established  within  the  last  twenty  yean. 
I  deliyered  addressee,  at  the  opening  of  their  sessions  in  1893,  to  the 
societies  of  Manchester,  Liverpool,  and  Tyneside;  and  I  delivered 
the  opening  address  at  the  founding  of  the  Southampton  Society  on 
November  16,  1897.  Last  year  I  had  the  pleasure  of  visiting  the 
Scottish  Geographioal  Society. 

It  seems  very  desirable  that  the  British  societies  should  work 
together  with  common  aims,  and  there  have  been  several  meetings 
of  delegates  from  all  the  societies  to  discuss  the  matter,  but  without 
results  whioh  can  be  considered  satisfactory.  Some  have  had  dreams 
of  an  imperial  central  society  with  several  closely  affiliated  branches, 
and  one  monthly  publication  in  conunon.  Other  plans  have  been 
Boggested.  I  think  that  this  problem  might  usefully  engage  careful 
attention  in  the  future,  and  that  there  might  well  be  a  satisfactory 
outcome  of  mattire  deliberations. 

Y.  The  promotion  of  geographical  education  is  the  fifth  $ection  of  the 
Sodeiy's  work.  The  principle  I  have  always  adhered  to  is,  that  it 
would  certainly  lead  to  a  waste  of  money  if  aid  was  granted  without 
any  control  over  the  way  in  whioh  such  grants  were  administered.  My 
contention  has  been  that  a  complete  system  of  geographioal  instruction 
might  be  established  with  help  from  this  Society,  if  a  share  of  the 
control  was  retained  by  the  Council.  In  consequence  of  a  proposal  of 
this  kind,  I  was  invited  by  Sir  William  Anson,  the  Y ice-Chancellor,  to 
meet  a  committee  at  Oxford,  and  on  February  2,  1899,  it  was  agreed 
that  a  sum  of  £800  a  year  should  be  provided,  half  by  the  University 
and  half  by  the  Society,  to  establish  an  Oxford  School  of  Geography. 
There  were  to  be  three  representatives  of  our  Society  on  the  committee. 
The  University  was  to  grant  a  diploma,  and  there  was  to  be  a  scholar- 
ship of  £60  a  year.  The  old  Ashmolean  Museum  was  set  aside  for  the 
school  of  geography,  consisting  of  a  lecture-room,  a  library  and  map- 
room  for  study,  and  an  instrument-room.  The  resignation  of  Mr. 
Mackinder,  which  has  just  been  announced,  will  necessitate  a  new 
arrangement,  not  yet  complete.  I  remember  being  much  struck  by  the 
great  ability  and  insight  shown  in  Mr.  Mackinder's  paper,  entitled 
"The  Objects  and  Scope  of  Geography,"  when  it  was  referred  to  me 
on  November  28,  1886.  Since  then  he  has  won  a  name  as  a  leading 
geographer.  He  has  been  eighteen  years  Keader  in  geography  at 
Oxford,  and  has  conducted  the  school  of  geography.  He  has  served 
the  University  and  our  Society  right  well,  and  his  lectures  have  been 
crowded.     I  wish   him  success  in  his  new  sphere  of  usefulness  to 
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geography  at  the  London  School  of  Economics,  and  at  the  London 
University. 

I  announced  the  arrangements  that  had  been  made  at  Cambridge 
for  the  establishment  of  a  school  of  geography,  with  the  help  of  our 
Council,  in  my  last  address.  A  board  of  geographical  studies  has  been 
formed,  on  which  there  are  three  repreeentatives  of  our  Council,  and 
another  member  who  is  on  the  Council,  though  representing  the  Uni- 
Tersity.  Daring  the  last  year  there  have  been  several  meetings  of  the 
Board,  and  there  was  evidence  that  the  representatives  of  the  University 
are  seriously  determined  to  make  the  teaching  of  geography  a  success. 
Lecturers  have  been  appointed  for  the  various  branches  of  the  subject. 

There  has  recently  been  a  correspondence  in  the  Times  on  the 
subject  of  geographical  edacation,  which  had  the  effect  of  showing  us 
who  were  our  friends,  and  who  were  lukewarm  or  inimical.  We  now 
have  the  Universities  of  Oxford  and  Cambridge  actively  on  our  side. 
There  is  a  Board  of  Geographical  Studies  in  the  University  of  London, 
on  which  the  Society  is  well  represented;  and  the  subject  has  been 
accorded  a  substantial  place  in  the  University  examinations.  The 
University  of  Edinburgh  also  contemplates  the  creation  of  a  chair  of 
geography,  and  our  Council  has  subscribed  towards  the  endowment. 
We  have  the  War  OflSce  with  us,  which  is  a  most  important  point ; 
and  the  best  military  opinion,  represented  by  the  director  of  the  Staff 
College,  the  son  of  our  revered  President,  Sir  Henry  Bawlinson,  is 
strongly  in  favour  of  the  teaching  of  geography. 

Progress  is  slow  but  sure.  The  other  Government  Departments 
will  follow  the  lead  of  the  War  Office.  The  Universities  will  continue 
their  work  so  well  began,  and  will  eventually  turn  out  properly 
trained  teachers  of  geography  in  sufficient  numbers.  Then  the  schools 
will  be  obliged  to  give  geography  its  proper  place  in  their  scheme 
of  studies ;  and  finally,  the  Civil  Service  CommiEsioners  must  succumb. 
I  believe  that  the  hardest  and  most  difficult  period  of  our  advocacy  is 
nearly  past,  and  that  continuous,  steady  pressure  in  the  right  directions 
will,  before  very  long,  have  the  effect  of  securing  satisfactory  results. 

VI.  Twelve  years  ago  I  pointed  out  that  it  was  a  fallacy  to  suppose 
that  the  work  of  discovery  was  nearly  completed,  and  that  there  are 
no  unknown  regions,  except  the  polar  regions,  to  explore.  It  was  a 
fallacy  then,  and,  although  much  has  been  done  since,  it  is  still  a 
fallacy.  There  are  wide  tracts,  in  all  the  great  divisions  of  the  Earth, 
which  are  unknown  to  us,  and  which  will  furnish  work  to  explorers  for 
many  years  to  come.  Moreover,  there  are  regions  of  vast  extent  which 
are  only  very  partially  known  to  us,  the  more  detailed  examination  of 
which  will  enable  explorers  to  collect  geographical  information  of  the 
highest  value  and  of  the  greatest  interest.  Our  motto  must  still  be 
"  Ob  terras  reclusas." 

In  the  address  which  I  had  the  honour  of  delivering  to  my  associates 
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in  November,  1893, 1  entered,  in  some  detAil,  into  an  enomemf  ion  of  the 
parts  of  the  Asiatic  continent  which  were  then  unknown  and  in  need 
of  exploration.  Daring  the  twelve  years  that  bare  since  elapfed,  many 
gallant  explorers  and  snryeyors  have  redaced  the  unknown  areas  con- 
sidfcrably,  and  supplied  us  with  much  valuable  information*  In  Asia 
Minor,  where  the  Society  has  given  so  much  help  to  explorers,  we  have 
smce  had  papers  on  the  headwaters  of  the  Euphrates  by  Hr.  Tork,  on 
the  canons  of  the  Euphrates  by  Mr.  Huntington,  on  Caria  by  Mr. 
Mjrep,  and  an  excellent  memoir  on  the  Cilician  Gates  and  on  the 
orography  of  the  region  by  Prof.  Ramsay,  while  Colonel  Maunsell  has 
contributed  a  valuable  map,  and  Colonel  Massy  is  aliout  to  give  us  the 
results  of  his  recent  work.  In  Arabia,  Mr.  Bent  has  giyen  us  the  results 
of  his  journeys  in  Hadramaut  and  Oman. 

Advances  have  also  been  made  in  our  knowledge  of  Kurdistan  and 
Pezsia.  Colonel  Maunsell  gave  us  a  most  interesting  paper  on  the 
mountainous  region  round  the  headwaters  of  the  Bohtan  and  great 
Zab,  tributaries  of  the  Tigris ;  and  Earl  Percy  has  also  traversed  the 
Yan  region  and  the  country  of  the  Kurds.  In  Persia,  Colonel  Sawyer 
made  us  acquainted  with  Khuzistan ;  and  Major  Sykes  with  Kerman, 
Tezd,  Bunder  Abbas,  and  Seistau.  We  were  impressed  with  the 
Taluable  work  that  is  being  done  by  Major  Sykee  in  that  region.  Lord 
Kolandshay  also  brought  to  our  notice  an  important  route  which  he 
trarersed  in  eastern  Persia. 

In  the  Afghan  region  we  have  had  an  important  paper  by  Major 
McMahon  on  the  southern  border  of  Afghanistan,  and  others  by  Sir  F. 
Tounghusband  on  Chitral,  and  by  Sir  George  Robertson  on  Kaftristan. 
Sir  Thomas  Holdich  largely  increased  our  information  by  his  account 
of  Tirah  and  the  Afridis,  and  his  paper  on  the  geography  of  the  north- 
west frontier  of  India.  Sir  Thomas  has  also  pointed  out,  in  another 
very  interesting  paper,  the  use  of  geography  in  the  delimitation  of 
frontiers. 

The  first  geographical  work  of  importance  in  Central  Abia,  during 
my  presidency,  was  the  settlement  of  the  questions  relating  to  tbo 
source  of  the  Oxus  by  our  Gold  Medallist,  Lord  Carzon,  the  present 
Yiceroy  of  India.  Lord  Cnrzon  is  one  of  those  travellers  who  make 
themselves  intimately  acquainted  with  all  that  has  been  done  before 
in  the  region  they  select  for  exploration.  In  this  way  alone  can 
geographical  work  be  done  with  any  thoroughness.  Dr.  Sven  Hedin 
has  worked  in  the  same  way,  and  his  labours  have  been  considered  to 
be  of  such  exceptional  value  that  our  Council  has  awarded  him  the 
Tictoria  Medal  for  research,  as  well  as  the  Eoyal  Medal  as  a  distlnguishei 
traveller. 

Preceding  and  following  Sven  Hedin,  our  own  travellers,  Littledale, 
"Wellby,  and  Deasy,  all  trained  observers,  have  added  largely  to  our 
knowledge  of  Central  Asia,  including   the  northern   part  of  Tibet; 
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and  we  hare  received  an  excellent  desoriplion  of  Bokhara  from  Mr. 
Eickmers. 

Dr.  Stein's  journey  to  the  region  of  Ehotan,  where  he  examined 
some  of  the  abandoned  cities,  was  of  special  interest  and  value,  because 
he  combined  the  qualifications  of  a  linguist  and  archaeologist  with 
those  of  a  surveyor. 

By  far  the  most  important  additions  to  our  knowledge  of  Asiatic 
geography  have  been  made  in  Tibet.  This  is  a  subject  to  which  I  have 
given  close  attention  for  many  years.  In  the  introduction  to  my  work 
on  missions  to  Tibet,  I  gave  a  detailed  account  of  our  political  and  geo- 
graphical intercourse  with  Tibet,  including  the  journeys  of  the  pundits. 
It  is  pleasant  to  hear  from  Sir  Francis  Younghusband  and  Major 
Byder  that  the  work  of  these  native  explorers,  undertaken  under  ex- 
traordinary difficalties,  is  remarkably  accurate.  Qreat  credit  is  due 
to  them,  and  also  to  General  Walker  and  Colonel  Montgomerie,  who 
instructed  and  despatched  them.  In  my  book  I  made  it  clear  that 
Warren  Hastings  had  established  most  friendly  relations  with  the  lamas 
130  years  ago,  and  that  if  his  wise  policy  had  been  made  continuous 
that  friendly  intercourse  would  have  been  firmly  established.  There 
would  have  been  a  flourishing  trade,  and  the  lamas  and  governing 
classes  would  now  be  as  friendly  and  enlightened  as  they  were  in  the 
time  of  Warren  Hastings.  Their  recent  obstruction  and  present 
ignorance  are  solely  due  to  their  isolation.  The  people  of  Tibet  have 
always  been  friendly,  and  the  reception  of  Captain  Bawling  and  Major 
Byder,  during  their  long  journey,  showed  that  the  lamas  are  now  also 
friendly.  But  I  have  not  before  mentioned  the  projected  mission  to 
Tibet  of  Mr.  Colman  Macaulay,  which  was  abandoned  in  1886.  He  had 
worked  long  to  prepare  for  the  mission,  with  energy  and  intelligence, 
and  had  visited  Peking  to  pave  the  way.  All  was  ready,  when  the 
Qovemment  of  India  suddenly  abandoned  the  mission — a  most  un- 
accountable proceeding.  Macaulay  wrote,  "Everything  had  gone  so 
fairly  that  it  was  difficult  to  believe  that  we  should  be  shipwrecked 
within  sight  of  the  promised  land.  However,  we  may  still  hope  that 
something  will  be  done,  and  that  China  will  be  kept  to  her  promise 
to  take  measures  to  promote  trade  between  India  and  Tibet."  Vain 
hope  I  Poor  Macaulay  died,  and  the  policy  of  drift  was  resumed.  The 
unwise  abandonment  of  Macaulay's  mission  was  a  calamity  both  for 
India  and  for  Tibet. 

It  was  dae  to  the  administrative  wisdom  of  Lord  Cnrzon  that  a 
mission  to  Tibet  was  at  length  organized  on  an  adequate  scale,  and  that 
our  gold  medallist,  Colonel  Sir  Francis  Younghusband,  was  appointed 
to  conduct  it.  No  better  man  could  have  been  selected  as  the  successor 
of  Colman  Macaulay,  under  a  Viceroy  who  does  not  abandon  what  he 
undertakes.  Younghusband  had  already  won  great  distinction  as  a 
geographical  explorer.    He  combines  firmness  and  resolution  with   a 
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ooDoib'atoiy  Bpirit  when  the  time  oomee  for  it,  no  that  he  fint  beat 
down  the  opposition  of  the  lamaa,  and  then  won  their  hearts.  If 
the  policy  of  Warren  Haatings  had  been  followed  from  the  firat, 
there  would  never  have  been  any  opposition.  Trading  atations  hare 
now  been  eatabliahed  at  Qyantae  and  Oartok,  which  ia  a  moat  im- 
portant step  in  advance.  But  other  exoellent  measores,  sach  aa 
the  acquisition  of  the  Chumbi  valley  for  a  long  term  of  years,  and 
tlie  exploration  of  the  Dihong  gorge  and  of  the  Tengri-nor,  were, 
unfortunately,  prevented  by  military  ezigeDces  and  official  prudence. 
Nevertheless  geography  has  been  a  oonaiderable  gainer.  Sir  Francis 
Younghosband's  mission,  aooompanie^  by  two  such  surveyors  as  Msj  >r 
Kyder  and  Captain  Cowie,  has  resulted  in  a  survey  of  the  Chnmbi  valley 
and  of  the  whole  route  from  Phari  to  the  city  of  Lhasa,  aa  well  aa  a 
detailed  plan  of  that  city.  Voreover,  a  party  was  detached  by  8ir 
Francis  Younghusband,  under  Captain  Bawling,  with  Captain  Uyder  as 
surveyor,  to  ascend  the  valley  of  Tsanpu  from  Ojantse  to  Gartok. 
Altogether,  the  triangulation  of  an  area  of  45,000  square  miles  has  been 
completed,  oonnecting  Lhasa  with  India,  all  prominent  peaks  being 
£xed  with  their  heights.  An  area  of  17,000  miles  was  surveyed  on  a 
Bcale  of  4  miles  to  the  inch,  route  surveys  of  the  road  to  Lhasa  were 
made,  and  large-scale  plans  of  Gyantse  and  Lhasa.  On  the  march 
from  Gyantse  to  Gartok,  40,000  square  miles  were  surveyed,  including 
the  Tsang-po  from  Shigatse  to  its  source,  the  Mansarowa  lake  region, 
snd  the  Gartok  branch  of  the  Indus.  For  all  this  the  chief  credit  is 
due  to  our  Gold  Medallist,  Major  Bjder.  In  my  address  for  1890,  I 
drew  special  attention  to  the  regions  traversed  by  these  officers,  and 
to  the  importance  of  exploring  the  Tibetan  continuation  of  the  Kara- 
korum  range,  which  commences  at  the  central  peak  of  Kailas  or  Gaogri, 
21,800  feet  above  the  sea.  Mr.  Brian  Hodgson  calk  this  Tibetan  range 
Kyenchen-tangla.  It  rises  from  the  northern  bank  of  the  Tsanpu, 
and  Major  Byder  has  measured  some  of  its  peaks.  He  has  much  to 
tell  us  about  this  northern  Himalayan  range. 

We  have  published,  in  our  April  number,  an  account  of  the  ex- 
oellent geographical  work  in  Western  Tibet  done  by  Captain  Bawling 
and  Lieut.  Hargreaves,  to  which  I  alluded  in  my  address  last  year. 
The  object  of  the  expedition  planned  by  these  officers  was  the  extension 
of  Captain  Deasy's  survey  made  in  1896.  They  traversed  a  wild  moun- 
tainous region  with  numerous  lakes,  and  succeeded  in  surveying  35,000 
square  miles  of  previously  unknown  country — an  exceedingly  creditable 
achievements 

The  results  of  the  Tibet  mission  are  of  immense  importance,  both 
to  that  country  and  to  India,  from  a  commercial  and  a  political  point  of 
view,  and  might  have  been  still  more  important.  To  geography  our 
gain  has  been  very  great,  especially  from  the  first  regular  survey  of 
the  upper  Tsanpu  valley. 
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Torning  to  the  fartlier  East,  we  have  had  three  valuable  papera  on 
Siam  by  Mr.  Wariogton  Smyth,  another  by  Mr.  J.  S.  Black,  and  a 
map,  from  careful  surveys,  by  Mr.  McCarthy,  (general  Woodthorpe 
and  Mr.  Carey  have  given  us  information  respecting  the  Shan  States, 
Mr.  Hugh  Clifford  on  the  States  of  Eelantan  and  Trengganu,  and 
Prince  Henri  d'Orleans  related  to  us  the  events  of  his  adventurous 
journey  from  China  to  Assam. 

In  China  some  exceptionally  valuable  work  has  been  done.  The  sur- 
vey of  Yunnan  by  Captain  Da  vies,  accompanied  by  Major,  then  Captain 
Ryder,  will  probably  lead  to  the  further  development  of  that  extensive 
provinca  The  very  interesting  expeditions  of  Colonel  Manifold  in 
Central  and  Western  China  seem  to  supplement  the  work  of  Captain 
Davies ;  while,  in  describing  the  country  round  the  headwaters  of  the 
Yang-tsze  and  its  tributaries,  they  open  up  completely  new  ground.  It 
is  likely  that  the  work  of  both  Captain  Davies  and  Colonel  Manifold  will 
lead  to  important  results.  Further  north  the  results  of  many  years' 
travel  and  survey  in  Manchuria  by  Mr.  Turley  should  be  mentioned, 
and  Mr.  C.  W.  Campbell's  interesting  journey  through  Mongolia* 

Thus  an  immense  advance  has  been  made  in  our  knowledge  of  the 
geography  of  Asia  during  the  twelve  years  of  my  presidency,  but  much 
remains  to  be  done.  A  vast  area  of  Arabia  is  still  unknown.  The 
northern  side  of  the  Nyen-chen-tang-la  remains  to  be  explored  and 
studied.  No  one  has  yet  penetrated  the  Dihong  gorge.  There  is  a 
complicated  area  of  mountain  ranges  and  streams  round  the  sources  of 
the  Burmese  rivers  which  is  entirely  unknown.  Many  other  parts  of 
Asia  are  very  incompletely  surveyed  and  mapped,  and  need  further 
study.  There  is  still  much,  very  much,  for  explorers  to  undertake  on 
the  Asiatic  continent,  and  here  assuredly  it  cannot  truthfully  be  said 
that  there  are  no  longer  unknown  lands  to  discover. 

My  memories  of  African  di£C0very  go  back  to  the  time  when  the 
Dark  Continent  was  nearly  a  blank.  I  knew  Dr.  Baikie  of  Niger  fame. 
I  remember  Burton  coming  home  with  a  wound  in  his  mouth,  got 
when  poor  Stroyan  was  killed.  Speke  came  to  me  to  discuss  his  plans 
before  he  went  out  with  Burton.  I  was  at  the  festival  to  Livingstone, 
and  was  much  with  him  before  he  started  on  his  last  journey.  But 
these  are  distant  reminiscences.  When  I  became  President  in  1893, 1 
mentioned  three  regions  in  Africa  that  were  unexplored,  forty  years 
having  wrought  a  wonderful  change.  There  was  the  Sahara  and  other 
parts  of  the  French  territory,  there  was  Wadai  and  parts  of  the  Lake 
Chad  region,  and  there  was  the  country  south  of  Abjssinia  and  from 
Somaliland  to  the  Sobat  and  the  Nile. 

As  regards  the  Sahara,  M.  Foureau  was  even  then  engaged  on  his 
remarkable  expeditions,  not  only  penetrating  further  than  any  pro« 
decessor,  but  fixing  his  positions  scientifically.  For  opening  routes 
to  the  Chad  region,  geography  is  indebted   to  the  energy  and  the 
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administrative  skill  of  Sir  George  Goldie  in  efttaUiahing  older  oyer 
the  region  of  northern  Nigeria,  through  which  the  rontea  paas  to  the 
eastward.  We  have  had  papers  bj  Mr.  Wallace,  Sir  Fn;derick  Loganl, 
Col<Hiel  Vandelenr,  and  Major  Burden  on  northern  Nigeria,  and  mtjat 
valuable  geographical  information  from  Colonel  Klliot,  who  waa  on 
the  Anglo-French,  and  Colonel  Jackson  on  the  Anglo-CSerman,  bonndar>- 
commissions.  Oar  French  colleagne.  Captain  LenCant,  has,  however, 
done  the  moat  important  work  in  the  Lake  Chad  region ;  while  other 
French  officers  have  done  much  new  work  to  the  west  of  tbo  lake,  and 
on  the  upper  and  middle  Niger  and  the  great  bend  of  that  river. 

Colonel  Trotter,  in  the  course  of  his  labours  in  the  delimitation  of 
the  Sierra  Leone  boundary,  collected  much  geographical  information, 
especially  on  the  source  of  the  Niger,  which  he  oommunicattMi  to  the 
Sxietj. 

Taming  to  the  eastern  side  of  Africa,  the  Buwenzori  country  has 
been  explored  and  described  by  Mr.  Scott  Elliot,  Sir  Harry  Johnston, 
and  Mr.  Moore,  and  in  part  by  Mr.  Grogan  in  his  journey  from  the 
Cape  to  Cairo.  There  have  been  two  ascents  of  Mount  Kenia  :  the 
first  was  by  Dr.  Gregory  ;  the  second  I  may  describe  as  a  model  journey 
by  Mr.  Mackinder. 

Uganda  and  British  East  Africa  are  becoming  well  known.  After 
Sir  Frederick  Lugard,  our  lamented  friend  Colonel  Vandeleur  waa 
one  of  the  first  to  describe  the  country  to  us ;  and  it  has  since  been 
brought  to  our  notice  in  more  detail  by  Mr.  Buckley,  Captain  Crawshay, 
Major  Priogle,  Mr.  Hobley,  Colonel  Delme-Kadoliflfe,  Colonel  Smith, 
Sir  Harry  Johnston,  and  Mr.  Fisher ;  while  the  northern  division  has 
been  described  by  Colonel  Sir  J.  B.  Macdonald  and  Major  Powell 
Cotton. 

Mr.  Mo^re  undertook  a  journey,  which  was  foil  of  interest,  to  Ijake 
Tanganyika;  and  we  have  had  papers  on  the  Congo  division  by 
Mr.  Qrenfell,  Mr.  Hinde,  and  on  the  old  kingdom  of  Congo  by  Mr. 
Lewis.  Oar  most  promising  African  traveller,  and  the  one  who  has 
done  the  greatest  amount  of  good  work,  is  Major  Gibbons,  in  his 
exploration  of  the  Barotse  country,  and  his  joumejs  northward  to  Egypt. 

The  unknown  country  which  I  considered  the  most  important  in 
Africa  when  I  addressed  the  Society  in  1893,  and  which  I  still  look 
upon  as  the  most  interesting,  is  the  region  south  of  Godjam  and  along 
the  southern  boundary  of  Abyssinia  to  Lake  Budolf,  and  from  Somali- 
land  to  the  Sobat  and  the  Nile.  Dr.  Donaldson  Smith,  in  his  first 
journey,  explored  the  Lake  Budolf  region,  and  in  his  second  admirably 
managed  expedition  he  reached  the  Nile.  Mr.  Cavendish  explored  the 
shores  of  Lake  Budolf;  and  Major  Austin,  in  his  two  very  important 
expeditions,  completed  our  knowledge  of  the  country  between  the 
lake  and  the  Nile,  while  Mr.  Jessen  has  recently  filled  up  important 
laounse. 
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The  staff  of  snryeyors  under  Colonel  Talbot  has  executed  a  large 
amount  of  mapping  in  the  Sudan,  while  Sir  William  Garstin  and 
Major  Lyons  have  contributed  to  our  knowledge  of  the  regions  of  the 
Nile.  Other  names  connected  with  the  exploration  of  Abyssinia  are 
those  of  Mr.  Crosby,  Lord  Lovat,  Mr.  Weld  Blundell,  and  Mr.  James 
Harrison. 

North  of  Lake  Budolf  there  are  some  most  interesting  tracts  of 
country  near  the  southern  frontiers  of  Abyssinia.  A  paper  was  com- 
municated to  us  by  Mr.  Neumann,  describing  the  upland  countries  of 
Eaffa  and  Enarea,  on  the  southern  slopes  of  the  Abyssinian  plateau ; 
but  much  remains  to  be  done  in  this  the  least-known  part  of  Africa. 
The  expedition  under  the  auspices  of  Mr.  Butter  has  since  continued  the 
survey  along  the  southern  frontier  of  Abyssinia,  and  we  have  received 
the  results,  with  a  valuable  map  from  Captain  Philip  Maud* 

A  great  deal  of  excellent  geographical  work  has  been  done  by  the 
joint  commissioners  for  the  settlement  of  frontiers ;  by  Colonel  Lever- 
son  on  the  Anglo-Portuguese  delimitation  commission ;  by  Captain 
Boileau  on  the  Nyasa-Tanganyika  plateau;  by  Colonel  Elliot  and 
Colonel  Jackson  in  northern  Nigeria,  Colonel  Trotter  in  Sierra  Leone, 
and  Mr.  McCarthy  in  Liberia ;  and  at  a  recent  meeting  Colonel  Delme- 
Eadcliffe  has  given  us  an  account  of  his  work  with  the  Germans  to  the 
west  of  Victoria  Nyauza. 

In  the  Lake  Nyasa  region,  and  the  country  between  that  lake  and 
Tanganyika,  much  valuable  work  has  been  done  by  Sir  Alfred  Sharp, 
Mr.  CodringtoD,  Mr.  Wallis,  Mr.  Beringer,  and  others,  while  Mr. 
Poulett  Weatherley  has  added  largely  to  our  knowledge  of  Lake  Bang- 
weolo  and  the  region  to  the  westward. 

Mr.  Harris  gave  us  a  very  interesting  narrative  of  his  journey  across 
one  pass  of  the  Atlas,  and  of  his  visit  to  the  oasis  of  Tafilet.  But  a 
great  part  of  the  Atlas  mountains  are  still  unexplored ;  nor  should  we 
forget  the  journey  of  our  lamented  friend  Bent  on  the  Bed  sea  littoral, 
where  also  much  remains  to  be  done.  Captain  Crawshay's  valuable 
contribution  to  our  knowledge  of  Basutoland  should  be  mentioned,  and 
there  are  many  other  important  journeys  which  have  helped  to  fill  up 
the  blanks  wldch  disfigured  our  maps  of  Africa  twelve  years  ago,  but  to 
which  I  have  not  space  to  refer  in  detail. 

The  progress  of  exploration  in  Africa  during  the  last  twelve  years 
has  certainly  been  very  striking,  and  a  large  share  of  the  credit  belongs 
to  our  French  associates,  with  whom  our  geographical  rivalry  has 
always  been  of  a  most  friendly  character.  We  shall  next  hear  of  them 
in  Wadai.  But  whether  in  the  Atlas  mountains,  on  the  Abyssinian 
frontiers,  along  part  of  the  Bed  sea  littoral,  or  in  other  regions,  there 
remains  much  and  important  geographical  work  to  be  achieved  in  the 
African  continent 

Probably  the  greatest  extent  of  unknown  land  is  in  the  New  World. 
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In  November,  1893,  I  quoted  Mr.  Dawtoo  tbmt  954,000  tqaare  miles 
were  nndisoovered.  Sinoe  then  there  hat  been  progreee.  Prof.  Nor* 
man  Collie's  able  researches  in  the  Bockj  monntaios  amonnt  to  dis- 
oovery.  Dr.  Bell  has  informed  ns  respecting  the  region  south  of 
Hudson  bay,  and  yonng  Mr.  J.  M.  Bell  sent  ns  an  interesting  aooonnt 
of  his  work  north  of  the  Great  Bear  lake.  Mr.  Low's  expknmtioiis  of 
Labrador  and  to  the  sonth  of  Hndson  bay  are  of  high  importanee, 
while  Mr.  Hanbnry  and  Mr.  Tyrrell  have  traYsrsed  great  stretches  of 
barren  lands  of  northern  Canada.  The  most  remarkable  communication 
from  North  America  has  been  Dr.  Bell's  accoont  of  hisTpyage  along  the 
Bonih  coast  of  Baffin  island,  and  of  the  great  inland  lakes.  It  is  so 
interesting  becanse  it  shadows  forth  the  geographical  importance  that 
attaches  to  farther  disooyeries  in  this  direction.  I  tmst  that  they  will 
eventnally  be  nndertaken  by  the  Dominion  Ocremment,  which  has 
already  done  bo  mnch  through  the  agency  of  its  geological  and  topo- 
graphical snrTeyora. 

Bespecting  Mexico,  we  have  had  papers  on  the  Sierra  Madre  and  on 
Popocatepetl  by  Mr.  Howorth,  and  a  very  excellent  paper  on  the  tribes 
of  the  Sierra  Madre  by  Dr.  Lnmholts. 

There  is  no  higher  aothority  on  Sonth  America  than  onr  Vice- 
President,  Colonel  Chnrch,  and  in  1901  he  gave  ns  a  most  snggestire 
paper  on  Sonth  American  geography.  There  are  Tsst  nnknown  areas, 
especially  on  the  eastern  side  of  Colombia,  and  any  eiplorcr  woald  be 
rare  to  receive  assistance  from  onr  Honorary  Corresponding  Member, 
General  Don  Rafael  Reyes,  the  President  of  that  Repnblio. 

It  is  mnch  to  be  desired  that  the  whole  stmctnre  of  the  Andes  shonld 
receiye  systematic  examination  by  yonng  explorers  sent  ont  by  the 
Research  Department,  who  have  won  onr  diploma.  We  might  divide  the 
Andes,  for  this  pnrpose,  into  fonr  divisions.  The  first  would  be  from 
the  frontier  of  Ecuador  (where  the  Andean  peaks  and  ridges  have  been 
well  examined  by  Humboldt,  Wulf,  and  Whymper)  to  the  knot  of  Ceiro 
Pasco.  Here  are  the  great  rivers  Maranon  and  Huallaga.  The  work  in 
each  division  should  extend  from  the  shores  of  the  Pacific,  across  all  the 
mountain  ranges,  to  the  banks  of  the  first  great  river  in  the  montana. 
Mr  Enock,  a  young  mining  engineer,  has  given  us  a  lucid  and  fasci- 
nating description  of  one  of  the  most  remarkable  features  of  this 
division  of  the  Andes,  namely,  the  lateral  valley  cf  Huaylas,  with  ils 
bordering  mountains,  and  an  account  of  an  ascent  of  one  of  the  snowy 
peaks. 

The  next  division  extends  from  the  knot  of  Cerro  Paeoo  to  the  knot  of 
Vilcanota,  a  region  drained  by  the  Apurimac  and  Yilcamayu,  aflSuents  of 
the  Ucajali.  The  centre  of  interest  in  this  division  is  the  city  of  Cuzco, 
and  much  good  work  has  been  done  in  the  moniana  to  the  eastward, 
quite  recently,  by  YiUalta  and  other  Peruvian  explorers.  The  maritime 
Cordillera,  in  this  division,  has  never  been  systematically  described  to 
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us;  and  the  provinoes  of  Parinacoohas  with  its  lake,  of  Lncanas, 
Cangallo,  Aymaraes,  and  Cotabamba  await  examination  by  a  competent 
geographer. 

The  basin  of  Titicaca  would  be  the  third  division,  and  it  is  perhaps 
better  known  than  the  others.  D'Orbigny  and  Forbes,  Castelnau  and 
Wiener,  Minohin  and  Crequi-M^ontfort  have  studied  the  country  and  people. 
There  are  steamers  on  Lake  Titicaoa,  but  the  more  northern  lake  of  Arapa 
is  unexplored.*  Our  Gold  Medallist  Sir  Martin  Conway  has  done  admir- 
able mountaineering  and  surveying  work  on  the  mountains  of  Illimani 
and  lUampUy  but  many  peaks  on  ibis  part  of  the  maritime  cordillera  are 
unmeasured.  Great  credit  is  due  to  the  Bolivians  themselves  for  their 
recent  exploriDg  expeditions  on  the  tributaries  of  the  Beni,  encouraged 
by  our  colleague  Colonel  Ballivian,  and  under  the  auspices  and 
leadership  of  the  late  President  of  the  Bepublio,  Colonel  Pando. 

The  fourth  division  would  extend  from  the  southern  extremity  of 
the  Titicaca  basin  to  the  Andes  of  Chile.  This  includes  a  very  wild 
mountainous  region  where  the  separate  oordilleras  unite  into  one.  Tbo 
Santa  Catalina  sierra,  so  graphically  described  to  us  by  Mr.  O'Driscull 
a  year  ago,  forms  part  of  this  division. 

The  Chilian  Andes  are  much  better  known.  Aconcagua,  the  highest 
mountain  in  South  America  that  has  been  measured,  has  been  ascended 
by  one  of  Fitzgerald's  party  and  by  Sir  Martin  Conway.  But  further 
south,  especially  on  the  eastern  side  of  the  Patagonian  Andes,  I  pointed 
out  in  my  address  of  November,  1893,  that  we  had  a  good  deal  to  learn. 
Steffen  afterwards  gave  us  a  paper  on  the  Pacific  side  of  the  mountains, 
wo  had  reports  from  Ramon  Lista  on  the  east  side,  and  later  our  learned 
colleague,  Don  Francisco  Moreno,  gave  us  much  information  respecting 
the  newly  discovered  lakes  at  the  bace  of  the  Patagonian  Andes. 

It  was  the  appointment  of  our  Vice-President,  Sir  Thomas  Holdich, 
on  the  arbitration  commission,  which  led  to  our  obtaining  a  more 
complete  insight  into  the  true  character  of  this  most  interesting  mountain 
sjstem. 

I  first  had  the  pleasure  of  making  the  acquaintance  of  Sir  Thomas 
Uoldioh  on  the  banks  of  Lake  Ashangi,  in  Abyssinia,  on  April  28, 
1868.  He  was  then  commencing  a  very  distinguished  career.  Uoldich 
has  carried  on  surveys  in  the  midst  of  warlike  operations,  and  has  con- 
ducted, with  skill  and  success,  the  work  of  frontier  delimitation  on  the 
Pamir.  No  one  could  have  been  selected  who  was  so  well  fitted  for  the 
very  responsible  and  laborious  duty  of  settling  the  boundary  between 
Chile  and  Argentina.  He  was  quite  new  to  the  country  and  to  the 
people,  jet  he  acquired  the  confidence  of  both  sides  in  the  dispute. 
Through  the  papers  he  communicated  to  us,  and  through  his  book,  we 
now  have  a  fair  knowledge  of  a  very  remarkable  region,  of  special 


•  *  Gastelman/  8,  ch.  xxxix.  p.  420. 
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geographical  interest,  whiob,  in  NoTember,  1893,  wben  I  delivered  my 
first  address,  was  only  Tery  partially  knowD. 

The  expedition  of  Dr.  Nordenakidld  in  the  Sonth  Shetland  islands  and 
along  the  north-west  ooast  of  Graham  Land,  has  resulted  in  the  exceed- 
isgly  important  disooTery  of  a  fossil  flora  belonging  to  two  geological 
periods,  the  Jurassic  and  the  Tertiary.  The  ditoortry  pmnts  to  the 
existence  of  coasts  coTered  with  the  vegetation  of  a  temperate  climate, 
at  a  distance  of  abont  400  miles  south  of  Cape  Horn.  One  cannot  help 
speculating  on  the  outcome  of  such  a  discoTery,  though  at  present  it  is 
perhaps  rash  snd  premature  to  do  so.  But  here  appears  to  have  been 
the  continuation  of  the  Andes,  and  the  connection  between  South 
Amenoa  and  the  Antarctic  continental  lands,  at  a  time  when  the  climate 
was  mild,  and  Tegetable  and  animal  life  were  abundant. 

Much  has  been  done  for  the  further  exploration  of  Australia  daring 
my  presidency,  and  also  in  Polynesia.  But  I  only  hsTe  space  to  refer 
to  the  important  journey  of  Mr.  Carnegie  in  West  Australia,  and  to 
FroC  Gregory's  investigaticm  of  the  geography  of  the  I^ke  Eyre  region. 
In  New  Zealand  we  have  derived  mnch  information  from  Mr.  Fitz- 
gerald's work  in  the  Alpine  region,  and  from  the  careful  study  of  the 
lake  country  by  Mr.  Lucas.  The  appointment  of  my  yonng  friend,  Mr. 
3Ia€kintofih  Bell,  to  the  directorship  of  the  Geologioal  Survey  in  New 
Zealand  is  sure  to  lead  to  the  best  results. 

The  Society  had  done  much  towards  the  exploration  of  the  Arctic 
Begions  during  the  earlier  years  of  its  existence,  while  the  despatch  of 
the  Arctic  Expedition  of  1875  was  entirely  due  to  its  exertions.  Our 
great  object  was  to  send  an  expedition  up  Smith  sound,  and  explore  the 
north  coasts  of  Greenland  and  Ellesmere  island.  General  scientific 
results,  and  the  exploration  of  the  unknown  region,  and  not  a  sledging 
attempt  to  reach  the  pole,  should  have  l>een,  in  our  view,  the  main 
objects  of  the  expedition.  But  the  Admiralty  announced  that  to  reach 
the  pole  was  to  be  the  main  feature.  Nevertheless,  excellent  work  wss 
done  by  sledging  parties  to  the  east  and  west  of  the  northern  opening 
of  Smil^  sound,  for  a  distance  of  300  miles.  A  study  of  the  tides  proved 
the  insularity  of  Greenland,  but  the  great  result  of  the  expedition  of 
1875  was  that  it  enabled  us  to  connect  all  former  work,  and  to  sea  the 
existence  of  a  tremendous  line  of  ice-pressure  from  near  Cape  Barrow  to 
the  east  coast  of  Greenland.  The  great  Arctic  ocean  presses  its  ioo- 
covered  waters  against  its  western  side,  where  the  sole  opening  of  escapo 
is  along  the  Greenland  east  coast. 

Combining  this  with  all  that  had  been  observed  in  other  parts  of 
the  Arctic  Kegions,  I  was  able  to  arrive  at  some  general  conclusions.  I 
embodied  these  conclusions  in  my  report  on  the  Arctic  Eipedition  of 
1875-76,  which  was  printed  in  our  Proceedings,*  now  twenty-eight 

years  ago.  

♦  Vol.  21,  No.  Yi.p.  536  (Old  Scries),  Scplcmbcr,  1877. 
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I  then  pointed  ont  Ihat  the  next  most  interesting  object  of  fatore 
research  would  be  to  ascertain  the  extent  of  the  polar  ocean,  the  western 
limit  of  which  was  represented  by  the  heavy  ice-pressure  on  the  American 
side.  I  maintained  that  Franz  Josef  Land  was  part  of  the  Spitsbergen 
group  on  the  same  comparatiyely  shallow  platean,  and  that  there  was  a 
deeper  ocean  to  the  north.  I  also  maintained  that  the  warm  current, 
aided  by  the  discharged  volumes  of  water  from  the  Siberian  rivers, 
caused  a  movement  round  the  polar  area  from  left  to  right,  and  also 
across  from  the  eastern  to  the  western  hemisphere.  My  deduction  was 
that,  by  the  sea  north  of  Siberia,  important  discoveries  would  reward 
the  future  explorer  who  boldly  advanced  northward  on  this  line.  He 
would  be  in  the  rear  of  the  ice-laden  polar  sea  discovered  by  the  expedi- 
tion of  1875,  and  would  thus  complete  the  solution  of  the  questions  in 
physical  geography  connected  with  it. 

This  was  just  the  view  taken,  many  years  afterwards,  by  Nansen, 
after  having  carefully  studied  the  Arctic  questions.  He  arrived  at  his 
conclusions  quite  independently,  never  having  seen  my  report,  and  his 
plan  was  absolutely  original.  When  he  did  read  my  report  after  his 
return,  he  gave  prominence  to  the  coincidences,  in  the  most  friendly 
manner,  in  the  preface  to  the  Norwegian  edition  of  his  work. 

XJnfortuuately,  I  was  abroad  when  Nansen  came  to  England  to 
explain  his  echeme,  and  I  lost  the  opportunity  of  defending  it  against 
the  adverse  and  erroneous  criticisms  with  which  it  was  met.  But  it 
was  a  great  pleasure  to  me  to  preside  at  the  Albert  Hall  on  February  8, 
1897,  when  Nansen  received  a  right  English  welcome  on  his  triumphant 
return  from  his  great  achievements.  For  Nansen  had  drawn  back  the 
veil  which  had  concealed  the  Arctic  mystery.  We  now  know  that  the 
Arctic  Regions  consist  of  a  deep  polar  ocean  nearly  surrounded  by  land, 
with  a  flow  of  Atlantic  water  inwards  on  the  Siberian  side,  ^nd  outwards 
down  the  east  coast  of  Qreenland. 

There  ceased  to  be  any  geographical  object  in  reaching  the  north 
pole  if  it  is  in  a  deep  ocean,  except  for  the  sake  of  deep-sea  soundings. 
Our  Council,  in  all  its  records,  has  discarded  the  attainment  of  the 
highest  possible  northern  latitude  and  the  attempt  to  reach  the  pole  as 
useful  objects,  by  themselves.  To  reach  the  north  pole  would  be  a 
sporting  thing  to  do.  It  is  quite  feasible,  but  it  is  not  likely  to  prove  of 
any  geographical  interest. 

There  were  still  several  very  important  pieces  of  geographical 
work  that  remained  to  be  achieved  in  the  Arctic  Regions  after  the 
return  of  Nansen.  The  first  was  the  rounding  of  the  northern  point 
of  Greenland,  another  was  the  completion  of  our  knowledge  of  the 
Parry  group  by  the  Jones  sound  route,  and  the  third  is  the  discovery 
of  the  unknown  parts  of  the  east  coast  of  Qreenland. 

Captain  Sverdrup  undertook  the  Jones  sound  route,  and,  helped  by 
a  very  eflScient  staff,  he  completed  his  discoveries  during  four  years. 
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These  diBOOveries  finish  the  work  in  Uui  direotioo,  and  prob&hly  oum* 

plete  our  knowledge  of  the  Parry  ialanda.    Captain  Svenlnip  and  hia 

geologist,  Mr.  Skei  gaye  qb  aa  account  of  theao  diiooveriea  on  April  27, 

1903,  when  he  receiyed  the  Bojal  Medal. 

Oar  other  Gold  Medallist,  Obtain  Peary,  snooeeded  in  rounding  the 

most  northern  point  of  Greenland ;  and  he  gave  ns  a  very  interesting 

account  of  hia  expedition  on  November  10,  1903. 

The  east  coast  of  Greenland  remains  to  l»e  explored.     The  coist 

from  Shannon  island,  in  75"  12',  to  the  northern  extreme  reaches!  by 
Peaiy,  a  distance  of  nearly  500  miles,  is  entirely  unknown.  Yet  it  is, 
in  some  respects,  a  region  of  special  interest.  Here,  if  anywhere,  a 
hiowledge  may  be  obtained  of  the  very  interesting  migrations  of 
Eskimo  and  large  mammals  from  cast  to  west  Clavering,  in  1822, 
found  twelve  Eskimo  on  the  c^ast  between  74''  and  75'^  N.  Bat  noLe 
have  ever  been  seen  since  to  the  north  of  the  settlement  of  Angmagssillek. 
Knowledge  is  also  needed  of  the  northern  migrations  of  the  mnsk-ox, 
reindeer,  wolf,  and  fox«  The  numerous  deep  fjords  should  )*e  expbired, 
and  the  labours  of  the  German  expedition,  of  Nathorst,  and  of  Amdrup 
require  to  be  connected  and  completed. 

In  Herr  L.  Mylius  Ericbsen  we  have  an  explorer  who  is  both  capable 
and  willing  to  undertake  this  great  task.  He  has  already  been  with 
the  Eakimo  l>etween  Cape  York  and  Cape  Alexander  for  ten  months, 
has  dedged  across  the  island  of  Disco,  has  visited  the  inland  ice  in  two 
places,  and  knows  the  whole  west  coast  of  Greenland.  If  he  saooeeds 
in  raising  the  funds  for  the  expedition  he  contemplates  to  explore  the 
east  coast  of  Greenland,  I  would  wish  him  all  possible  success,  for  I 
look  upon  this  exploration  and  discovery  of  East  Greenland  as  the  most 
important  work  that  remains  to  be  done  in  the  Arctic  Regions. 

I  must  not  omit  to  wish  God  speed  to  young  Amundsen  in  his  very 
small  vessel  the  Ojoa.  I  had  a  short  cruise  with  him  in  the  Gjda  on 
October  2,  1902.  She  is  only  60  tons,  a  little  cutter-rigged  fishing- 
boat  about  the  size  of  the  vessels  of  Hudson  or  Baffin.  His  object  is 
a  most  useful  one — to  reach  the  north  magnetic  pole  and  take  a  series  of 
observations  extending  over  a  considerable  period.  It  is  not  impossible 
that  he  may  make  the  north-west  passage.  Such  a  gallant  attempt 
deserves  success,  and  I  hope  my  friend  Amundsen  may  attain  his 
heart's  desire. 

"We  had  received  the  gratifying  news  of  the  complete  success  of  our 
Antarctic  Expedition  before  the  last  anniversary.  Since  then  we  havo 
welcomed  our  gallant  friends,  I  trust,  in  a  suitable  manner  worthy  of 
the  great  occasion.  At  Portsmouth  there  was  real  enthusiasm,  and  the 
mayor  welcomed  the  explorers  with  splendid  hospitality.  We  strove 
to  do  the  came  at  the  docks  and  when  they  arrived  in  London.  Next 
there  was  a  grand  reception  in  the  Albert  Hall.  A  special  gold  medal 
was  presented  to  Captain  Scott,  and  silver  me'^als  to  the  officers  and 
No.  L— July,  1905.]  c 
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men.  I  was  anxious  that  justice  should  le  done  to  their  Ecientific  work, 
and  that  the  Fellows  of  the  Sooietj  should  be  made  better  aoqnainted 
with  it.  My  plan  was  that  the  officers  charged  with  the  different 
branches  of  scientific  work  should  read  preliminary  papers  at  afternoon 
meetings,  and  that  Captain  Scott  should  sum  up  the  general  scientifio 
results  at  an  evening  meeting.  They  all  consented  cheerfully.  On 
February  6  last,  Lieut.  Boyds,  R.N.,  read  a  paper  on  the  meteorology, 
and  Mr.  Ferrar  on  the  geology.  On  the  20th  we  had  papers  by  Dr. 
Wilson,  on  the  geographical  distribution  of  Antarctic  seals  and  birds ; 
from  Mr.  Hodgson,  on  the  invertebrate  biological  collections ;  and  from 
Captain  Colbeck,  on  the  Antarctic  sea  ice.  On  May  16  Mr.  Bemacchi 
addressed  us  on  the  magnetic  and  other  physical  observations. 

On  February  27  Captain  Scott  read  his  very  important  paper  on  the 
geographical  results  of  the  Antarctic  Expedition.  But  we  must  wait  for 
full  and  complete  information  until  the  publication  of  his  book  next 
autumn.  The  scientifio  results  will  take  a  longer  time  for  their  prepara- 
tion. The  geology  and  biology  will  form  two  or  more  volumes,  brought 
out  under  the  auspices  of  the  British  Museum,  and  edited  by  Prof.  Bay 
Lankester.  The  meteorology  is  undertaken  by  the  Meteorological  Office 
in  a  series  of  memoirs,  two  of  them  by  Lieut.  Bojds,  r.n.,  and  Mr. 
Ferrar.  The  magnetic  and  pendulum  observations  will  be  worked  up 
at  the  Eew  Observatory.  The  resulting  volumes  are  to  be  of  uniforai 
size.  Arrangements  are  also  being  made  for  the  issue  of  the  South 
Polar  Times  in  facsimile,  the  only  serial  publication  ever  produced  in 
the  Antarctic  Begions.  It  contains  several  articles  on  equipment,  on 
natural  history,  geology,  and  magnetic  work,  which  are  of  great  value, 
besides  humorous  contributions  and  records  of  events,  and  is  most 
beautifully  illustrated.  It  brings  home  to  us  what  life  in  the  far  south 
really  was,  and  is  an  essential  part  of  the  history  of  the  expedition. 

Lieut.  Mulock,  b.n.,  has  been  working  hard,  for  several  months  past, 
at  the  maps  of  the  Antarctic  Expedition,  and  he  hopes  to  finish  the  work 
by  next  June.  But  Mulock  does  what  he  has  to  do  thoroughly.  He 
has  worked  over  again  every  sight  and  every  bearing,  which  takes 
time.  The  result  will  be  a  map  of  remarkable  accuracy,  most  artistically 
drawn  and  finished,  which  will  be  of  great  value  to  geographers  and 
geologists. 

All  has  gone  well  except  with  the  good  ship  Liscovery,  It  was  our 
earnest  wish  that  so  valuable  a  vessel — the  only  one  ever  built  specially 
for  scientific  purposes — should  be  taken  by  our  Admiralty,  and  preserved 
until  she  was  needed  for  another  expedition.  We  offered  her  at  a  price 
which  would  only  have  left  us  just  sufficient  funds  for  the  publications. 
She  would  have  been  invaluable  for  magnetic  observations,  as  she  is  the 
only  vessel  on  board  which  they  can  be  taken.  I  understand  that  the 
American  Government  is  building  a  vessel  specially  for  that  purpose. 
The  Discovery  would  also  have  been  useful  for  deep-sea  soundings,  for 
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saireyiDg,  and  for  other  purposes.  She  is  Urger  than  «oy  TeMel  now 
naed  for  snrrejing.  Bat  the  Admiralty  was  badly  advised,  and  the 
refusal  mizst  "be  looked  npon,  under  the  oiroumstanoes,  as  a  national 
calamity. 

We  were  thus  driven  into  selling  the  Ditcottrff  to  the  Hudson's  Bay 
Company  for  £10,000.  We  have  to  thank  our  associate,  Mr.  David 
Bruoe,  who  acted  as  our  agent,  for  the  efficient  and  liberal  way  in  which 
he  conducted  our  affairs  at  the  docks,  and  in  connection  with  the  sale. 

It  will  be  a  source  of  satisfaction  to  all  who  are  interested  in  the 
expedition  to  know  that  Mr.  W.  E.  Smith,  C.B.,  our  highly  valued 
designer  and  adviser  in  building  the  DUeofvrry^  has  placed  the  history 
of  her  construction  on  record  in  the  Tran9actifm$  of  the  Institution  of 
Naval  Architects.  His  paper,  *'  On  the  Design  of  the  Antarctic  Ex- 
ploring Vessel  Discouery,''  was  read  at  the  special  meeting  of  the  Instita- 
tiou  on  April  12  last.  It  is  aocompanied  by  appendices  on  compass 
deviation,  on  the  machinery,  and  on  the  specification,  with  several 
plan«,  and  contains  saggestions  for  improvements  in  the  next  ahip  for 
Antarctic  work, 

It  only  remains  for  me  to  record  our  most  cordial  thanks,  and  I  am 
soie  that  all  my  associates  will  be  in  accord  with  me,  to  those  who  have 
brought  this  great  expedition  to  a  suocessful  termination. 

Our  thanks  are  first  due  to  the  very  liberal  subscribers;  for  I  think 
it  a  wonderful  thing  that  upwards  of  £70,000  should  have  been  raised 
for  the  two  ships.  Discovery  and  Morning,  Above  all,  we  have  to  thank 
Mr.  Longstaff  for  his  munificent  and  patriotic  donation  of  £30,000. 
Such  generosity  takes  us  back  to  the  days  of  Queen  Elizabath,  when 
merchant  pxinoes,  thoroughly  understanding  the  needs  of  their  country, 
came  forward  almost  habitually  to  provide  funds  for  expeditions  of 
discovery*  In  later  times,  Sir  Felix  Booth  did  the  same  for  the  ex- 
pedition of  the  Bosses,  and  was  rewarded  with  a  baronetcy.  Mr. 
Longstaff *8  great  service,  he  may  feel  assured,  has  the  admiration  of  bis 
countrymen. 

Nor  must  our  New  Zealand  friends  be  forgotten.  Their  kindness 
and  hospitality  was  unbounded,  while  their  Government  generonsly 
subscribed  £1000  towards  the  equipment  of  the  Ifamtfiy,  when  our  own 
Oovemment  had  refused  all  help. 

Gratitude  is  also  due  to  my  valued  colleagues,  the  members  of  the 
Joint  Antarctic  Finance  Committee,  and  to  their  secretary,  Mr.  Cyril 
Longhurst.  They  have  transacted  the  whole  business  of  the  expedition 
in  this  country  during  five  years  most  harmoniously,  and  are  as  good 
friends  now  as  they  were  when  they  began. 

Our  Council  recorded  a  resolution  in  recognition  of  the  great  services 
of  Captain  Scott,  his  officers  and  men.  I  firmly  believed  that  they  had 
all  the  mental  and  physical  gifts  which  command  success.  There  are 
few  men  who  combine  eo  many  qualifications  as  Captain  Scott  for  the 
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leadership  of  such  an  expedition.  Those  qualifications  ensured  good 
results,  and,  haying  acquired  the  full  confidence  of  his  officers  and  men, 
they  were  ready  to  do  anything  for  him  and  to  follow  him  anywhere. 
That  is  the  explanation  of  the  extraordinary  success  of  the  sledge 
joumeya  The  captain  was  the  best  man  among  them,  fared  exactly 
as  the  men  did,  and  worked  harder  than  any  of  them.  His  excellent 
system  of  organizing  and  directing  the  scientific  work  was  no  less  to  be 
commended  than  his  care  for  the  health  and  comfort  of  all  under  his 
charge.  Every  officer  and  every  man  was  zealous  for  the  interests  of 
the  expedition,  while  perfect  harmony  and  good  fellowship  reigned 
throughout  the  commission.  Never  did  officers  and  men  so  worthily 
win  and  so  fully  deserve  the  thanks  and  approbation  of  the  great 
Societies  they  have  served  s )  well. 

We  have  also  to  tLank  Captain  Colbeck  and  the  officers  and  men  of 
the  Morning,  who  so  loyally  supported  him.  A  better  man  than  Captain 
Colbeck  for  such  work  could  not  have  been  found.  His  two  voyages 
were  conducted  with  rare  ability,  and  he  was  ready  to  give  his  last  bit 
of  coal  to  the  Discovery.  The  Council  has  endeavoured  to  mark  their 
sense  of  the  value  of  his  services  by  the  presentation  of  a  piece  of  plate 
emblematic  of  his  Antarctic  voyages  and  their  object. 

I  do  not  now  hesitate  to  declare  that  my  chief  object  in  working  for 
the  despatch  of  the  Antarctic  Expedition  was  to  give  young  naval  officers 
and  men  a  chance  to  distinguish  themselves  in  time  of  peacd.  From 
the  days  of  Nelson  there  have  been  no  better  fighters  than  Arctic  men. 
Polar  service  braces  them  up  for  the  regular  work  of  the  navy.  Our 
worthy  petty  officer,  Edgar  Evans,  was  the  best  sledge  traveller  next 
to  Captain  Scott,  and  now  he  is  one  of  the  best  shots  on  board  the 
Narcissus.  There  is  no  more  useful  service  to  the  country  than  the 
encouragement  of  maritime  enterprise,  to  which  England  owes  her 
greatness  and  her  colonies. 

The  next  object,  in  which  I  was  bound  to  take  an  interest,  was 
geographical  discovery  and  the  advancement  of  the  kindred  sciences 
which  are  the  handmaidens  of  geography.  It  is  justifiable  to  look  at 
Captain  Scott's  discoveries  with  reference  to  the  still  unknown  Antarctic 
area,  and  to  endeavour  to  form  some  idea  of  the  unknown  part  based 
on  our  actual  knowledge.  For  the  discoveries  of  Captain  Scott's  expedi- 
tion furnish  indications  which  enable  us  to  enlarge  our  conceptions  of 
the  real  nature  of  the  whole  area,  and  to  give  reasons  for  opinions 
respecting  the  parts  which  are  still  unknown. 

For  convenience  in  describing  the  several  parts  of  the  vast  region, 
it  is  divided  into  four  quadrants — 

I.  The  Victoria  Quadrant,  90°  E.  to  180^  E. 
IE.  The  Enderby  Quadrant,  90°  E,  to  the  meridian  of  Greenwich* 

III.  Ttio  Ross  Quadrant,  180°  to  90°  W. 

IV,  The  Weddell  Quadrant,  90°  W.  to  the  meridian  of  Greenwich. 
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It  is  curious  that  land  has  been  reported  on  the  Antarotio  Circle 
from  170^  E.  to  97''  £.,  along  the  oonro  of  the  Victoria  Quadrant,  and 
also  along  the  enrve  of  the  Enderby  Quadrant.  Some  of  this  land  is 
donbtfol,  and  some  that  has  been  reported  has  since  been  fonnd  to  have 
no  existenoe. 

In  1 79^  55'  E.  is  the  interesting  island  discovered  by  Captain  Colbeok, 
and  named  Scott  island.  In  163^  K  are  the  five  Ballenj  islands,  un- 
doubtedly volcanic.    The  distance  thence  to  Adelie  Land  is  430  miles. 

On  January  16,  1840,  Captain  Wilkes  thought  he  saw  land  in 
157^  46'  K,  and  on  the  18th  in  154''  30^  K,  and  again  on  the  22nd.  But 
in  February,  1850,  the  Brisk^^  ship  belonging  to  the  Southern  Whaling 
Company,  under  the  command  of  Captain  Tapsell,  started  from  Auok* 
land  inland,  and  Bailed  as  far  as  143^  E.,  considerably  to  the  south  of 
Wilkes's  track,  and  there  was  no  land.  Ag^n,  on  March  3,  4,  and  5, 
1904,  Captain  Scott,  in  the  Discoverif,  sailed  across  the  meridians  from 
175^  to  154''  K,  to  the  south  of  Wilkes's  track,  in  very  clear  weather, 
and  saw  no  land.    The  soundings  gave  a  depth  of  250  fathoms. 

From  January  19  to  30  Dumont  d'Urville,  in  1840,  saw  land  from 
140*"  E.  to  130^  on  the  Antarctic  Circle,  but  it  was  only  made  out  at  a 
great  distance,  with  ioebergs  intervening.  A  landing  was  effected  on 
one  of  eight  or  ten  rocky  islets.  He  then  sailed  along  ice  cliffs  further 
north  for  60  miles,  from  137^  to  134^  R  The  distant  land  was  named 
Adelie^  and  the  ioe*cliffs  Cdte  Clarie.  Wilkes  appears  to  have  sighted 
Adelie  and  C6ie  Clarie^  previously  discovered  by  Dumont  d*Urville, 
between  January  30  and  February  7,  1840. 

On  March  2  and  3,  1830,  Captain  Balleny  had  discovered  land  in 
117°  4'  K,  about  70  miles  north  of  the  Antarctic  Circle.  He  named  it 
Sabrina  Land.    Wilkes  saw  it  indifitinctly  on  February  10, 1840. 

Captain  Wilkes  reported  appearance  of  land  at  a  great  distance,  from 
112"  to  106^  E.,  and  on  February  14, 1840,  he  was  only  7  or  8  miles  from 
it  He  desoribed  it  as  ooast-line  extending  for  75  miles,  and  named  it 
Enoz  Land.  On  February  17  he  reported  '*  appearance  of  land  "  trend- 
ing north,  when  he  was  in  97^  37'  E.  and  64"  N.  He  named  it 
"Termination  Land."  There  cannot  bo  any  certainty  about  sighting 
Autarctio  land  at  a  distance,  unless  the  complete  outline  is  made  out, 
or  black  patches  of  rock  are  seen  on  the  mountain-sides.  DrygaUki 
has  since  reported  that  Termination  Land  does  not  exist ;  and  Wilkes 
only  reported  "  appearance  of  land." 

Li  1902  Drjgalski  came  upon  land  in  66""  20^  S.,  consisting  of  a 
conical  mountain  called  Gaussberg,  on  which  a  landing  was  effected, 
and  a  line  of  ice-cliffs,  the  whole  between  89"*  E.  and  94"^  E.,  about  120 
miles.    It  was  named  Wilhelm  IL  Land. 

No  land  is  reported,  with  any  certainty,  between  Cote  Clarie  and 
Sabrina  Land,  between  Sabrina  and  Knox  Land,  or  between  Knox  and 
Tilhelm  IL  Land. 
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There  are  thus  four  masses  of  land  along  the  Antarctio  Circle 
between  145°  and  89°  E.,  a  distance  of  1344  miles.  Some  of  these  lands 
are  not  within  the  Antarctio  regions. 

Adelie  and  Cote  Clarie    ...     145^  E.  to  134^  E.,  264  miles. 

Sabrina      117°  E. 

Knox         112^  E.  to  106°  E.,  144      „ 

Wilhelmll 94°  E.  to    89°  E..  120       „ 

These  lands  rest  on  a  shallow  plateau  with  soundings  of  250  fathoms. 
There  is  a  theory  that  they  are  connected.  In  that  case  they  would 
form  the  north  coast  of  Queen  Victoria  Land.  Bat  there  is  no  evidence. 
On  the  contrary,  beyond  North  cape,  the  most  northern  point  of 
Victoria  Land  reached  by  Koss  in  1841,  the  land  was  trending  south 
of  west.  In  that  case  Adelie,  Sabrina,  Knox,  and  Wilhelm  II.  are 
volcanic  islands  on  the  edge  of  the  comparatively  shallow  plateau,  from 
which  the  north  coast  of  Queen  Victoria  Land  also  rises,  at  a  distance 
of  200  or  300  miles  south  of  Adelie.  The  point  is  of  slight  importance 
with  regard  to  the  main  questions  at  issue.  The  northern  side  of  the 
great  mass  of  Queen  Victoria  Land  rises  from  this  plateau,  whether 
there  are  islands  in  front  of  it  or  not. 

There  is  also  land  on  the  Antarctio  Circle,  on  the  outer  edge  of  the 
Enderby  Quadrant.  Enderby  Land,  discovered  by  Biscoe  in  February 
'  and  March,  1831,  is  on  the  Antarctio  Circle  in  49°  E.  A  line  of  ioe- 
cliffs  and  black  patches  on  distant  mountains  were  reported,  ending 
to  the  west  in  a  point  called  Cape  Ann.  In  1833  land  was  reported 
a  little  further  east  and  named  Kemp  Land,  but  we  have  no  account 
of  its  discovery,  and  the  -longitudes  ara  doubtful.  Kemp  Land  and 
Enderby  Land  are  probably  the  same. 

The  distance  from  Wilhelm  II.  to  Kemp  Land  is  about  500  miles. 
It  was  here  that  the  Challenger  crossed  the  Antarctic  Circle  in  1873. 
The  longitude  was  78°  22'  E.  The  Challenger  narrative  informs  us  that 
in  66°  35'  S.  there  was  a  clear  horizon,  and  that  there  could  have  been 
no  high  land  within  60  miles  to  the  south.  The  absence  of  icebergs 
between  70°  and  80°  E.  was  so  marked  that,  coupled  with  their  absence 
on  the  same  meridians  in  lower  latitudes,  the  conclusion  was  arrived 
at  that  there  could  be  no  land  for  a  considerable  distance  to  the  south 
between  70°  and  80°  E.,  and  that  a  high  latitude  could  be  reached  in 
that  direction. 

This  argument  in  the  Challenger  narrative  is  not  very  conclusive. 
If  it  was,  it  would  be  an  additional  reason  for  thinking  that  the  coast 
of  Queen  Victoria  Land  beyond  North  cape  continues  to  trend  south  of 
west,  and  does  not  turn  northwards  to  connect  itself  with  Adelie. 

These  indications  of  land  along  the  Antarctic  Circle — Adelie,  Sabrina, 
Knox,  Wilhelm  II.,  Kemp,  and  Enderby  undoubtedly  point  to  the 
approximate  position  of  the  northern  coast  of  the  great  continental 
mass  known  as  Qneen  Victoria  Land.    The  ice-cliffs  reported  at  Cdte 
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Clarie,  WilLelni  IL,  And  Eaderby  *pp«*r  to  be  of  the  lame  ohanoter 
as  those  described  by  Lanen  and  Nordenakidld  on  the  eaat  eoasi  of 
Graham  Land,  and  by  Soott  in  Lady  Newnes  bay  and  at  Cape  Ganaa. 
They  might  give  rise  to  the  formation  of  ioeberga,  Imt  not  ihoee  of  tha 
largest  size. 

The  discovery  of  the  eastern  side  of  Queen  Yioioria  Land  by  Koaa 

in  1841,  and  Scott  in  1902-03-^4,  has  proved  that  a  mighty  range  of 

moontains  extends  along  that  coast   from  Cape  North   to  83**  8.,  a 

distance    of    750   miles,  with,  peaks    rising    to   15,200   feet      These 

monntains  caiinot  be  supposed  to  terminate  suddenly  at  the  farthest 

point  seen  by  Captain  Scott  in  83^  8.,  where  the  heights  of  their  peaks 

were  by  no  means  diminishing.    They  may  extend  for  at  least  donbla 

the  distance,  which  wonld  be  84"^  8.  on  the  other  side  of  the  polo, 

perhaps  even  farther.    Here,  then,  U  the  eastern,  and  on  the  other  aide 

of  the  pole  the  western^  side  of  the  great  continental  mass  of  Qaeen 

Yictoria  Land. 

The  Yictoria  chain  of  monntains  oonsists  of  primitivd  rooks,  sand* 

Bione?,  and  great  irruptions  of  basalt.     The  sandatone  is  a  formation 

of  great  thiokneas,  and  contains  fossil  plants.     The  strata  are  approxi- 

m&tely  horizontal,  and  there  is  no  evidenoe  that  lateral  pressure  of  the 

Alpine  type  has  affected  the  region  since  the  sandstone  waa  laid  down. 

Long  after  the  deposit  of  the  sandstone  the  voloanio  streams  appear  to 

have  forced  their  way  through  it  and  over  it,  forming  basaltic  cape. 

The  nndistnrbed  sandstone,  capped  by  basalt,  appears  to  extend  from 

Mount  Melbonme  in  73*^  8.  to  the  furthest  southern  point  seen  in  84 '  8, 

Everywhere  signs  were  noted  of  the  recession,  never  of  the  advance 

of  ice,  whether  in  the  glaciers,  on  the  upper  ice-field,  or  along  the  edge 

of  the  barrier.     In  Greenland  icebergs  come  from  discharging  glaciers 

descending  from  the  ioe-oap.    In  the  Antarotio  lands  such  glaciers  do 

not  originate  ioebergs. 

It  was  believed  that  the  masses  of  ice  attached  to  the  land  in  several 
places  were  the  remains  of  much  more  extensive  glaoiation  at  some 
distant  time. 

Near  the  coast  in  79°  S.  there  are  several  remarkable  voloanio 
iblande,  on  the  large&t  of  which  is  the  still  active  volcano  of  Mount 
Erebus.  Beside  it  is  the  apparently  extinct  volcano  of  Mount  Terror, 
and  there  are  three  other  volcanic  islands,  while  on  the  mainland,  the 
lofty  peak  named  Mount  Discovery,  is  another  extinct  volcano. 

The  mountain  chain  supports  a  yast  ice-sheet,  extending  westward 
for  hundreds  of  miles,  and  maintaining  a  level  of  nearly  9000  feet.  At 
intervals  immense  glacial  streams  flow  down  openings  in  the  chain,  but 
most  of  them  are  now  inert  or  receding. 

The  marvellous  ice-olifls  discovered  by  Rocs  in  1841  are  receding. 
They  are  30  miles  to  the  south  of  the  latitude  in  which  Boss  saw  them. 
This  is  one  source  of  the  great  Antarctic  icebergs.    Besting  on  the 
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island  now  named  Boss  island,  wliioli  is  formed  by  Mounts  Erebus 
and  Terror,  in  abont  78"^  S.,  these  ice-elififs  extend  eastward  for  400 
miles.  They  form  the  termination  of  a  remarkable  ice-sheet,  which  is 
known  as  the  Great  Ice  Barrier.  Possibly  it  may  fill  up  a  rift  or 
depression  between  two  laud  masses.  Besting  on  one  side  against  the 
bases  of  the  Victorian  chain  of  mountains,  it  is  partly  fed  by  the 
glaciers  descending  from  the  inland  ice-cap.  The  whole  mass  is 
belicTed  to  be  afloat.  This  was  indicated  by  numerous  hypsometrioal 
obsenrations,  proving  that  its  surface  remained  only  the  thickness  of 
the  ice  above  the  sea-level,  and  by  the  highest  temperature  in  a 
crevasse  being  furthest  from  the  surface,  as  well  as  by  the  appearance 
of  tidal  cracks. 

Captain  Scott  discovered  a  continental  mass  of  mountainous  land  to 
the  eastward  of  the  barrier,  which  he  named  King  Edward  YII.  Land. 
Its  coast  trended  north  of  east.  The  eastern  side  of  the  Great  Barrier 
seems  to  rest  on  the  western  face  of  this  newly  discovered  land.  The 
barrier  would  thus  be  fed  by  the  glacial  streams  from  both  sides. 

The  great  barrier  is  perhaps  the  most  extraordinary  geographical 
phenomenon  on  this  earth.  The  whole  of  the  line  of  cliffs  has  been 
thoroughly  examined,  heights  and  soundings  having  been  taken  at 
frequent  intervals.  Captain  Scott  has  himself  explored  it  for  300  miles 
to  the  south,  Lieut  Boyds  for  over  150  miles  to  the  south-east.  But  there 
was  a  clear  horizon  to  the  south,  and  its  history  is  still  a  mystery.  The 
most  remarkable  thing  connected  with  it  is  that  moist  southerly  winds 
blow  over  it  with  great  force,  with  heavy  falls  of  snow,  raising  the 
temperature  several  degrees,  at  the  Discovery's  winter  quarters. 

One  theory,  with  respect  to  the  Great  Barrier,  is  that  it  merely 
fills  a  gulf  of  vast  extent  surrounded  by  mountains.  This  theory 
requires  that  the  Victorian  mountains  should  turn  to  the  eastward, 
and  curve  round  to  unite  with  the  mountains  of  King  Edward  YII. 
Land.  But  there  is  no  indication  that  the  mountains  turn  in  that 
direction. 

Another  theory  is  that  the  Victorian  mountains  trend  to  the  east 
and  unite  with  Graham  Land.  The  trend  of  the  mountains,  as  far  as 
could  be  seen,  was  S.  by  E.  ^  E.,  which  is  in  the  direction  of  Graham 
Land.  Bat  it  is  not  known  whether  Graham  Land  is  an  inland  or  a 
long  promontory.  Nevertheless,  this  theory  is  very  fascinating,  and 
may  possibly  be  the  solution.  It  seems  to  connect  the  Andes,  across  the 
south  pole,  with  the  mountains  of  New  Zealand.  The  Graham  Land 
theory  is  favoured  by  Captain  Soott,  and  is  in  agreement  with  the 
suggestions  of  Suess. 

But  no  theory  is  quite  satisfactory  which  does  not  indnde  an  attempt 
to  explain  the  southerly  winds  causing  a  rise  of  the  thermometer,  and 
the  south  winds  reported  at  the  Discovery's  winter  quarters  must  be 
fohn  winds,  if  either  of  these  theories  is  correct.    The  barrier  may 
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liavd  ligbt  thrown  upon  its  hiftory  by  the  MoerUined  duumotcr  of 
these  south  winds. 

The  fobn  winds  of  the  Alps  and  of  the  west  oo«st  of  Greenland  are 
dry  winds,  beoanse  they  come  from  over  monntaios,  A  moist  wind 
would  come  from  a  distant  cea.  On  the  west  coast  of  Greenland  the 
fohn  winds  are  south-east  winds  coming  from  the  Atlantic,  where  the 
Gulf  Stream  preserres  a  winter  sea-temperature  of  4r  Fahr.  Coming 
from  the  warmest  part  of  the  North  Atlantic,  and  haTing  the  shortest 
distance  to  pass  over  the  loftj  ice-deserts  of  the  interior  of  Greenland, 
the  fohn  increases  its  temperature  in  descending  to  the  west,  and 
comes  down  to  UpemaYik  with  a  temperature  of  42'^  to  5n^  Fahr. 
This  fohn  wind  starts  from  the  Atlantic  at  41^  Fahr.,  crosses  400  miles 
of  Greenland  ice-cap  at  heights  of  6000  to  7000  feet,  and  then  desoends 
to  the  west  coast.  An  Alpine  fohn  is  calculated  to  lose  I*'  Fahr.  for 
eyery  180  feet  that  it  rises  on  the  south  side  of  the  Alps,  and  to  gain 
f  Fahr.  for  every  180  feet  that  it  falls  on  the  north  side,  where  it 
descends  as  a  warm  and  dry  wind. 

The  warm  and  snow-laden  winds  from  the  south  experienced  at  the 
winter  quarters  of  the  Discovery  are  not,  therefore,  analogous  to  the 
Alpine  or  Greenland  dry  fohn  winds.  They  are  reported  to  be  damp, 
laden  with  snow,  and,  if  this  is  so,  they  have  not  passed  over  moun- 
taiDs.  They  were  oftener  from  the  south-west  than  from  the  south,  but 
this  18  accounted  for  by  deflection  caused  by  the  coast-line.  Winds  from 
the  loffy  inland  ice-cap  to  the  west  come  over  in  an  upper  current,  as 
was  shown  by  the  directicm  of  smoke  from  Mount  Erebus,  and  do  not 
descend  to  the  surface. 

We  must,  therefore,  seek  for  the  cause  of  the  high  temperature  of 
these  southerly  winds  from  some  other  cause,  and  not  from  the  winds 
being  fohn  winds.  The  north  winds,  which  were  very  rare,  were  com- 
paratively warm,  because  they  came  from  the  ocean  to  the  north.  The 
south  winds  may  be  warm  from  the  same  cause.  They  may  blow 
from  the  ocean  beyond  the  pole — that  is,  from  the  Weddell  sea.  The 
Great  Barrier  may,  therefore,  end  on  the  other  side  of  the  pole  with 
another  line  of  ice-clifis  facing  the  Weddell  sea.  It  fills  up  a  com- 
paratively shallow  rift  between  the  Victorian  and  Edwardian  ice-masses, 
whose  ice-fields  continually  feed  it  through  their  glacial  openiDgs. 
It  is  also  fed  by  the  annual  snowfalls.  Its  length  may  be  1000  to  1200 
miles,  possibly  more.  On  the  other  hand,  there  may  be  low  land  inter- 
vening between  the  ice-barrier  and  the  Weddell  sea. 

The  passage  of  the  winds  over  that  distance  of  ice-barrier  with 
great  velocity  would  not  lower  their  temperature.  The  experience  of 
the  Alert  exemplifies  this.  The  fohn  wind,  with  a  temperature  of 
46^  Fahr.,  after  descending  to  the  sea-level  on  the  west  coast  of  Danish 
Greenland  on  November  25,  was  at  the  Alert's  winter  quarters  on  the 
26th,  a   distance  of  1300  miles   over   ice  at   sea-level,   raising  the 
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temperature  several  degrees.  The  Antarctio  soutli  winds,  starting  at  a 
high  temperature  from  an  open  parb  of  the  Weddell  sea,  would  blow 
along  the  whole  length  of  the  barrier  and  reaoh  the  Discovery  in  twenty- 
four  hours,  or  less,  both  warm  and  snow-laden.  These  south  winds 
seem  to  indicate  that  the  other  end  of  the  barrier  may  be  an  106*0119 
facing  the  Weddell  sea. 

But  a  serious  doubt  is  thrown  upon  this  theory  by  Mr.  Shaw.  He 
suggests  that  the  snow  coming  with  the  south  winds  may  be  carried 
along  in  a  surface  drift,  and  remarks  that  the  wind,  in  intense  cold, 
can  hold  very  little  moisture.  On  the  other  hand,  observers  on  the 
spot  are  confident  that  heavy  falls  of  snow  came  with  the  southerly- 
winds,  and  they  were  warm,  not  cold,  winds. 

The  very  extensive  flat-topped  ioebergs  of  the  Antarctic  seas  are 
too  large  to  come  from  land  glaciers,  or  from  ice-clififs  resting  on  land. 
They  must  be  the  product  of  the  400  miles  of  ice-cliff  terrainatiog  the 
barrier  on  the  side  of  tho  Ross  sea  and  on  the  side  of  the  Weddell  sea. 

Turning  to  the  Boss  Quadrant,  we  find  that  the  northward  trend  of 
King  Edward  YII.  Land  points  towards  the  neighbourhood  of  Captain 
Cook's  farthest  in  71°  20'  S.  and  106°  64'  W.  Captain  Colbeck  found 
the  bergs  and  floe-ice  comiog  from  the  south-east,  and  he  concluded  that 
there  must  be  a  coast-line  in  that  direction.  Cook,  at  his  farthest  south, 
saw  ninety-seven  icebergs  within  the  pack,  like  a  ridge  of  mountains,  and 
he  thought  that  land  was  behind  the  ice.  In  the  near  neighbourhood 
is  the  position  assigned  by  the  Bussian  Expedition  of  1819  to  Peter 
island.  It  was  seen  only  at  a  very  great  distance.  Onward  from 
Cook's  furthest,  the  line  of  the  northern  coast  of  King  Edward  Yir. 
Land  is  indicated  by  the  line  of  the  submarine  plateau  discovered  by 
the  Belgica  from  75°  to  103°  W.,  which  is  only  270  fathoms  below  the 
surface,  with  an  abrupt  descent  on  the  north  side  to  800  fathoms.  The 
north  coast  of  King  Edward  VII.  Land  would  run  parallel  to  the  line  of 
the  submarine  plateau,  and  perhaps  100  miles  or  so  to  the  south.  The 
Edwardian  coast  would  then  turn  south  to  join  with  the  side  facing 
the  barrier. 

The  Antarctic  area  would  thus  consist  of  two  continental  land- 
masses  of  unequal  size,  Queen  Yictoiia  Land  and  King  Edward  YII. 
Land,  separated  by  this  marvellous  barrier ;  and  of  two  seas  extending 
far  to  the  south,  the  Boss  sea  and  the  Weddell  sea. 

The  Weddell  Quadrant  appears  to  embrace  a  large  expanse  of  ocean. 
Bruce  found  a  tolerably  even  depth  of  2000  fathoms.  Weddell  sailed  as 
far  south  as  74°  15'  on  the  meridian  of  34°  17'  W.  without  seeing  any 
sign  of  land  to  the  south. 

The  Weddell  sea  is  bounded  to  the  west  by  the  eastern  ccast  of 
Graham  Land.  This  is  a  long  narrow  strip  of  high  land  commencing 
in  C3°  S.  and  extending  across  (57°  to  65°  W.)  the  Antarctic  Circle  as  far 
as  69°  30'  S.  (the  Alexander  L^ind  of  Bellingshausen).    Here  Ar9towski 
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reported  that  it  appeared  to  terminate,  but  thia  is  still  nnoertain. 
Thorcuglily  Antarotio  as  regards  its  climate,  Graham  island  appears  to 
be  more  connected  with  the  Andes  than  with  the  Antarctic  system.  It 
is,  however,  snggested  that  it  is  a  promontory  running  north  from  ona 
of  the  Antarctic  land-masses.  It  may  l)e  to,  bnt  there  is,  at  prt sent,  no 
evidence  to  support  the  theory,  while  Ar^towski's  evidence  points  to  its 
being  an  island. 

On  Graham  I^and  there  are  examples  of  ice-masces  resting  on  the 
coast,  and  extending  for  npwards  of  60  miles  along  the  land,  with  a 
width  of  40  or  50  miles.  Nordenski6ld  came  to  the  conclusion  that  the 
ice-mass  he  examined  rests  on  the  land,  bnt  in  part  covers  a  shallow 
sea,  and  that  it  has  been,  for  the  most  part,  formed  in  ntu.  He  calls  it 
"  the  great  ice-terrace,"  which  is  a  better  name  than  **  ice-foot.**  The 
Arctic  "  ice-foot "  is  quite  different.  The  Antarctic  *•  ice-terrace  "  seems 
to  be  formed  by  successive  layers  of  snow,  and  it  partly  rests  on  sea  ice. 
The  cliffs  facing  the  sea  are  of  varying  height.  When  they  arc 
examined,  it  will  probably  be  found  that  the  "  inland  ice  "  of  Drygalski, 
the  ice-cliffs  of  Enderby  Land,  C6te  Clarie,  and  cliffs  to  the  west  of 
Cape  North,  are  similar  '^  ice-terraces  *'  peculiar  to  the  Antarctic  Regions ; 
as  well  as  the  ice*masses  of  Lady  Newnes  bay,  and  the  so-called  Cape 
(jauss.  Captain  Scott  considers  that  the  latter  formations  are  remains 
of  more  extensive  ancient  glaoialion. 

The  land  reported  by  Bruce  in  the  Weddell  sea,  and  indicated  by 
hia  soundings,  is  much  further  to  the  west  than  was  to  be  expected  if  it 
is  continental  land.     It  may  be  a  large  island. 

Guided  by  our  actual  knowledge,  it  seems  to  me  that  the  next 
Antarctic  Expedition  should  work  its  way  down  the  western  coast  of 
Graham  Land,  in  the  track  of  Larsen,  and  solve  the  question  of  its 
insularity.  Whether  Graham  Land  is  insular  or  continental,  the 
expedition  should  then  force  its  way  through  the  pack  and  seek  winter 
quarters  on  the  opposite  side  of  the  pole  to  MacMurdo  sound.  From 
that  position  a  system  of  sledge  travelling  may  be  expected  to  throw 
much  further  light  on  geographical  problems  the  solutions  of  which 
are  indicated  by  the  researches  of  the  recent  expedition.  Sad  experience 
has  taught  us  that  the  despatch  of  such  an  expedition  is  the  work  of 
years.  It  may  take  less  time  when  the  spread  of  geographical  education 
has  reached  to  those  in  whose  hands  the  decision  of  such  matters  rests. 

Turning  from  these  fascinating  Antarctic  questions,  I  ought  to  refer 
very  briefly  to  our  efforts  to  give  the  Fellows  the  benefit  of  hearing 
scientific  and  general  papers  occasionally,  as  well  as  the  usual  com- 
munications of  eminent  travellers  on  particular  regions.  Prof.  Lap  worth 
has  favoured  us  with  a  paper  on  Earth-folds,  and  Prof.  Milne  on  move- 
ment of  the  Earth's  crust  and  on  earthquakes.  Prof.  Gregory  gave  us  a 
suggestive  paper  on  the  plan  of  the  Earth  and  its  causes.  From  the 
Prince  of  Monaco  we  have  had  an  admirable  paper  on  oceanography,  and 
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Sir  John  Murray  on  ranges  of  ooean  temperatares.  Sir  John  Marraj^s 
bathjmetrioal  survey  of  the  Scotoh  lochs  deserves  special  mention. 
From  Dr.  Mill  we  have  had  the  results  of  his  researches,  nndertakon 
on  behalf  of  the  Society,  on  the  English  lakes,  and  of  his  special  sindy 
of  a  selected  area  in  Sussex.  From  Mr.  Yaughan  Cornish  we  have  had 
communications  on  the  formation  of  sand-dunes,  on  the  formation  of 
sea-beaches,  and  on  ripple-marks  and  waves.  Such  papers  are  very 
instructive  and  suggestive.  But  the  most  important  general  paper  that 
has  been  communicated  to  us  is  contained  in  Mr.  Maokinder  s  masterly 
address  "  On  the  Geographical  Pivot  of  History." 

I  think  it  very  desirable  that  we  should  continue  to  invite  the 
communication  to  us  of  papers  of  the  above  kind. 

The  time  has  now  come  to  bid  farewell  to  you  as  your  Piesidenf. 
Do  not  for  a  moment  believe  that  my  love  for  the  Society  and  its  work 
has  waned,  nor  that  my  desire  to  serve  the  Fellows  has  become  less 
ardent  This  is  far  from  being  the  case.  My  time  and  my  best  efforts 
havo  been  yours  during  the  last  twelve  years ;  and  in  passing  I  may  note 
that  during  that  period  nearly  800  Fellows  have  been  added  to  the 
Society.  In  the  decade  from  1880  to  1900  the  addition  to  our  numbers 
only  amounted  to  150.  But  recently  I  have  been  constantly  prevented 
by  illness  from  taking  the  chair  at  our  meetings,  and  from  transacting 
the  ordinary  business.  I  felt,  therefore,  that,  in  the  interests  of  the 
Society,  I  ought  to  resign  my  place  to  a  younger  and  abler  successor. 
With  many  shortcomings,  I  have  done  my  best  to  serve  you  well,  and  I 
wish  to  thank  all  the  Fellows  for  their  forbearance  and  invauable 
kindness. 


THE  ANGLO-GERMAN  BOUNDARY  EXPEDITION  IN  NIGERIA.* 

By  Colonel  LOUIS  JACKSON,  RE. 

The  task  of  the  Yola  Chad  Boundary  Commission  was  to  survey  and 
delimit  the  Anglo-German  boundary  from  Yola  to  Lake  Chad.  For 
this  purpose  it  was  necessary  to  fix  the  latitude  and  longitude  of  Yola, 
and  to  carry  it  up  by  triangulation  to  the  southern  shore  of  the  lake 
and  to  Kukawa. 

Oar  work  lay  in  Adamawa  and  Bornu.  Of  the  latter  and  its  people, 
although  it  lies  in  Nigeria,  I  think  not  so  much  is  known  in  Eogland  as 
of  the  Fulani.  Bornu  is  the  remnant  of  a  great  Mohammedan  empire, 
which  in  the  thirteenth  century  extended  across  the  Sudan  from 
Khartum  to  Timbuctu.  Eukawa,  the  historic  capital  near  Lake 
Chad,  was  a  centre  of  commerce  and  Mohammedan  enlightenment  for 
hundreds  of  years,  until  in  1893  it  was  destroyed  by  Babeh.    At  the 
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beginniiig  cf  the  last  oentary,  when  the  FuUni  empire  arose,  the 
snlianate  of  Bomu  bad  shrunk  to  a  mere  fraotion  of  its  former  extent. 
Still,  the  people,  although  much  degenerated,  retained  enough  of  their 
old  military  spirit  to  resist  the  Fulani  invasion,  and  they  kept  their 
country,  which  extended  roughly  ab^ut  150  miles  west  and  south  of 
Kukawa,  and  eastward  to  the  Shari  river.  Thus  it  happened  that  when 
we  entered  Nigeria  we  found  that  the  predominant  powers  of  the 
interior  were  two  great  Mohammedan  nations,  who,  though  at  peace,  were 
not  on  friendly  terms.  In  1893,  just  as  we  were  trying  to  enter  into 
friendly  relations  with  the  Bomu  power,  it  was  destroyed  by  ]{il>ob, 
a  former  follower  of  Zubeir  Pacha,  who  had  wandered  and  fought  his 
way  westward  from  Egypt  He  established  himself  at  Dikoa,  and 
ruled  with  considerable  success  for  some  years,  until  he  came  into 
collision  -with  the  French,  who  sent  a  force  from  Fort  Lamj  on  the 
Shari  and  destroyed  him  in  his  turn.  After  this  a  British  force  went 
up  to  occupy  the  country  up  to  the  limit  which  had  been  reserved 
to  us  by  the  arrangement  with  Germany  in  1B1)3;  and  shortly  after- 
wards a  German  expedition  came  up  from  the  Kameruns  to  occupy  their 
country.  The  result  of  this  was  that  Bomu  was  cat  in  two  as  Adsmawa 
had  been,  with  this  difference — that  the  greater  part  of  Bomu  was 
British,  while  most  of  Adamawa  became  Oerman.  Both  the  British 
and  German  Governments  proceeded  to  restore  the  old  Bornu  rulers, 
and  Shehu  Garbai,  the  direot  heir  to  the  throne,  is  now  the  Sultan 
of  British  Bornu,  while  his  cousin,  Shehu  Sand  a,  is  Sultan  of  German 
Bomu. 

The  Bomu  people,  like  the  Fulani,  are  horsemen,  and  probably 
owed  their  early  successes  to  this.  The  Berebere,  who  were  the  seed 
of  the  Bomu  nation,  came  from  the  north-west,  from  Barbery. 

The  origin  of  the  Fulani  is  also  assigned  by  some  to  Barbary; 
others  have  supposed  that  they  came  from  Egypt.  A  reference  to  the 
map  at  p.  247  in  Dr.  Eeltie's  *  Partition  of  Africa '  will  show  how  the 
physical  conditions  of  Africjt  govern  racial  movements.  It  will  be 
observed  that  a  great  belt  of  bush  and  grass  country  runs  right  across 
Africa,  roughly  in  lat.  5°  to  15'  N.  Movement  to  the  south  is  checked 
by  the  Central  African  forest  region,  and  to  the  north  by  the  Sahara. 
It  was  thus  natural  that  a  f  astoral  people  driven  out  from  the  Nile 
valley,  perhaps,  as  some  one  has  said,  by  the  pressure  of  some  earlier 
Mahdi,  should  have  moved  along  this  fertile  belt  until  they  found  a 
resUng-plaoe ;  also  that  the  Berebere  should  have  drifted  from  the 
desert  to  a  more  fertile  country.  Babeh's  movement  along  the  line  of 
least  resistance  is  also  thus  explained.  It  follows,  again,  that  people 
accustomed  to  fight  on  horseback,  moving  in  pasture  country  suitable 
for  cavalry,  would  have  a  great  advantage  over  the  original  Pagan 
owners  of  the  soil,  who  probably  had  few  horses.  Thus  it  happens 
tiiat  throughout  the  Fulani  country  you  find  Ihem  paramount  wherever 
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the  country  is  suitable  for  the  movement  of  horses,  while  the  unsubdued 
pagans  have  taken  refuge  in  the  hills  or  in  the  thick  bush.  Bomu 
country  is  suitable  for  horses  almost  throughout. 

Comparing  the  people  of  the  two  countries  in  general  terms,  it  may 
be  Eaid  that  those  of  Bomu  are  cheerful,  indolent,  fond  of  good  food  and 
clothes,  and  not  very  keen  about  their  religion.  They  like  military 
display,  martial  music,  and  waving  of  spears ;  but  it  is  doubtful  if  there 
is  much  good  fighting  stuff  among  them.  They  are  artistic,  and  display 
a  good  deal  of  taste  in  their  somewhat  gaudy  clothes.  The  Fulani  are 
inclined  to  be  ascetic  and  fanatical.  They  wear  a  good  deal  of  clothing, 
like  other  Mohammedans,  but  are  not  gaudy,  affecting  chiefly  white, 
daik  blue,  or  the  grey-blue  native  cloth,  with  a  certain  amount  of 
embroidery.  They  are  not  so  clean  as  the  others.  When  a  Bomu 
gentleman  wears  a  white  gown,  it  is  snow-white,  and  he  looks  like  a 
gentleman.  The  Fulani  are  often  dingy.  They  do  not  keep  their  horses 
as  well  as  those  of  Bomu,  but  they  are  good  horsemen.  They  will  ride 
hard  on  rough  ground,  and  are  fond  of  exercises,  such  as  spearing  a  lime 
on  the  ground  at  the  gallop.  They  fight  well  against  the  Pagans, 
but  have  not  hitherto  done  well  against  us,  except  at  Burmi,  where 
their  fanaticism  was  in  full  swing. 

The  international  position  in  the  Western  Sudan  at  present  is  as 
follows:  Great  Britain  is  in  full  occupation  of  Nigeria  and  British 
Bomu.  Germany,  governing  from  Daala,  on  the  Kamemn  seaboard, 
oontrols  the  Upper  Kamerun  or  Lake  Chad  territories,  with  two  or 
three  companies  posted  at  Gatua,  Dikoa,  and  Kuesri.  France,  to  the 
north  of  Nigeria,  is  on  the  borders  of  the  desert,  where  the  Tuareg 
problem  has  to  be  dealt  with.  Her  country  is  connected  by  the 
waters  of  Lake  Chad,  across  the  angle  of  British  and  German  territory, 
with  Baghirmi.  The  projected  railway  across  the  Sahara  from  the 
Mediterranean  to  the  lake  will  no  doubt  be  given  up,  since  there  is 
nothing  there  to  pay  for  the  railway ;  but  that  across  the  desert  by 
Ain  Saleh  to  Timbuktu  will  probably  be  built.  In  Baghirmi,  on  the 
Shari,  France  is  in  considerable  strength,  watching  the  fanatical 
Moslems  of  Wadai.  Up  till  now  there  has  been  great  difficulty  in 
relieving  and  supplying  the  Shari  garrisons.  The  line  of  communica- 
tion is  extremely  long,  being  by  way  of  the  French  Congo,  along  the 
Congo  and  Ubanghi,  over  the  watershed,  and  down  to  the  Shari 
valley — a  journey  of  four  or  five  months.  It  is  possible,  however,  that 
this  will  be  altered,  as  a  result  of  Commandant  Lenfant*8  recent  dis- 
covery. That  officer,  acting  on  the  theory  that  the  great  Tuburi  marsh 
might  in  the  rainy  season  form  a  waterway  between  the  Kebi  and 
Logone  rivers,  started  up  the  Benue  in  the  latter  part  of  1903,  and 
succeeded,  under  considerable  difficulties  and  dangers,  in  getting  a  light 
boat  through  from  Garua,  on  the  Benue,  by  way  of  the  Kebi,  the  Tuburi 
marsh,  and  the  Logone,  to  the  Shari.    It  was  a  fine  piece  of  exploration, 
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and   folly  earned    Uie  weloome   he   reoeired  when  he  rdtomed  to 
Paris. 

Commandant  Len&nt  now  soggeato  that  the  Beghirmi  coantiy 
should  be  evacuated  on  aooonnt  of  its  want  of  reaonrcea,  and  that  the 
French  ahonld  be  posted  in  the  weatem  angle  of  the  frontier,  near  Lata, 
in  the  Kebi  vallej,  where  there  ia  a  rich  ooontrj,  and  oontinoona  water- 
commnnioation  by  the  Kebi,  the  Benne,  and  the  Niger  to  the  ooeaa. 

"We  left  England  with  the  (jerman  Commiaaion  on  January  17,  11*03, 
and  arriTed  at  Lokoja  on  Febmary  10.  Leaving  Lokoja  and  oiTilixation 
on  the  20th,  we  travelled  250  milea  up  the  Banae  by  oanoe  to  Ibi,  and 
then  marched  another  250  milea,  arriving  at  Tola  on  April  4.  Four 
months  were  occupied  in  aatronomical  work  and  the  triangolation  of 
the  Tola  ara  August  was  spent  at  Tola  in  recording  results  and  re* 
organizing  the  carriers,  and  on  September  1  the  headquarters  of  the 
commission  crossed  the  Benue  and  started  north.  The  survey  was 
pushed  rapidly  across  the  hills,  a  distance  of  about  100  miles,  under 
considerable  difiEiculties  of  weather,  the  rainy  season  being  at  its  height 
Later,  in  the  Bomu  plain,  a  great  delay  was  caused  by  the  neoeaaity  of 
catting  avenues  through  the  thick  buah  for  the  triangulation.  By  the 
end  of  the  year,  however,  we  reached  Eukawa ;  and  by  the  middle  of 
Febmary,  1904,  the  work  waa  finished  on  the  shore  of  the  lake.  March- 
ing south,  we  left  Tola  for  home  on  April  4,  just  one  year  after  we 
nmrched  in. 

The  Niger  and  the  Benue  are,  of  course,  the  two  important  water- 

ways  of  Nigeria,  and  are  to  us  of  vital  importance  in  facilitating  com« 

mnnication  and  the  supply  of  outlying  stations.     The  Benue  is  almost 

SB  large  a  stream  as  the  Niger.    Its  bed,  for  a  long  distanc3  above 

Lokoja,  is  perhaps  a  mile  wide  in  many  places,  with  banks  from  15  to 

20  feet  high,  and  a  sandy  bottom,  whose  shape  is  constantly  altering. 

In  flood  time  it  runs  bank  high,  and  in  many  places  overflows.    At 

the  end  of  the  dry  season  there  is  so  little  water  left  that  there  is  some* 

times  difiiculty  in  getting  passage  for  a  canoe  drawing  9  ioches  of 

water.     At  Tula,  nearly  600  miles  (as  the  river  flows)  from  the  con* 

fluence  at  Lokoja,  I  have  forded  the  river  in  the  dry  season  with  the 

water  no  higher  than  my  horse's  girths ;  and  on  September  1,  towards 

the  end  of  the  rains,  it  took  me  an  hour  to  get  across  in  a  fast  canoe, 

the  stream  being  about  three-quarters  of  a  mile  wide  and  very  strong. 

In  flood  time  the  river  is  navigable  as  far  as  Garua,  70  miles  above 

Tola,  by  river  steamers  drawing  4  or  6  feet.    At  low  water  one  may 

travel  very  comfortably  in  flat-bottomed  steel  canoes,  of  which,  however, 

there  are  very  few  available,  or  in  large  native  dug-outs,  about  40  feet 

long  and  4  feet  beam,  with  shelters  built  amidships  to  keep  off  the  sun. 

We  started  in  a  steel  canoe  whioh  had  been  fitted  with  engines  and  a 

stem  wheel,  but  she  broke  down  30  miles  above  Lokoja,  and  we  had  to  go 

on  in  the  best  canoes  we  could  get  from  the  river-side  villages,  ordinary 
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dugouts  without  shelters.  We  sat  in  these  from  sunrise  to  snnset  for 
eighteen  days,  camping  at  night  on  the  banks,  and  certainly  began  oar 
African  experience  with  a  baptism  of  fire.  We  had  arrived  at  Lokoja 
with  somewhat  trusting  natures,  and  had  been  confidently  assured  that 
the  steam-canoe  wonld  run  us  up  to  Ibi  in  three  or  four  days,  so  we  pro- 
visioned for  a  week.  Of  course  everything  ran  out — flour,  tinned  meat, 
coflfee,  jam,  whibkey,  etc. — and  we  found  the  supplies  in  the  river-side 
villages  extraordinarily  scanty.  We  just  managed  to  get  enough  skinny- 
goats  aud  chickens  to  keep  us  going,  with  yams  and  guinea  corn,  ont 
of  which  we  made  porridge  and  '*  bush-cakes,"  a  sort  of  inferior  damper. 
Now  and  then  we  passed  some  fishermen,  and  got  fish. 

After  tbis  rather  tedious  experience,  it  was  a  relief  to  get  to  Ibi, 
where  we  found  the  two  officers  of  the  escort  waiting  for  us,  and  where 
they  had  collected  carriers  and  horses.  We  had  decided  to  march  the 
rest  of  the  way  to  Yola,  as  the  river  above  Ibi  was  so  low  that  there 
would  be  difficulty  in  getting  through.  A  party  of  the  Commission 
fallowed  us  by  water  with  stores  a  fortnight  later,  but  with  much 
trouble,  having  to  dig  channels  through  the  sand  in  many  places. 

We  now  had  our  first  experience  of  carriers,  one  of  the  great  problems 
of  African  travel.  Although  the  construction  of  roads  is  being  rapidly 
pushed  forward  now,  when  we  were  in  Nigeria  there  were  none,  and 
wheeled  transport  was  therefore  impossible.  African  bush  paths  are 
the  same  everywhere — tracks  worn  by  naked  feet,  irresponsible,  infinitely 
devious,  turning  aside  here  to  dodge  a  thorn  branch  grown  across  the 
track,  there  to  avoid  a  pool  of  the  last  season's  rain,  but  in  general 
direction  pursuing  a  wonderfully  even  course  from  village  to  village. 
In  thick  bush  they  are  very  tiring  to  ride  over,  as  you  must  go  at  a  walk 
all  day,  stooping  and  twisting  constantly  in  the  saddle  to  avoid  trees 
and  overhanging  boughs.  In  the  rains  the  tracks,  which  are  below  the 
surface,  become  channels  for  running  water.  In  Bomu,  where  there 
are  large  open  and  treeless  stretches,  there  is  another  difficulty,  for  the 
black  earth  is  parched  and  cracked  by  the  sun  until  there  is  hardly 
a  clod  left  large  enough  for  man  or  horse  to  put  foot  on.  Again,  in 
other  parts,  such  as  the  Garua  district,  the  surface  skin  of  the  earth  rises 
up  like  a  sort  of  blister,  and  when  this  is  softened  by  the  first  rains, 
your  horse  is  apt  to  put  his  foot  through  it,  with  possibly  serious 
results. 

Luckily,  elementary  road-making  in  Nigeria  is  extremely  easy.  It  is 
a  mere  question  of  clearing  bush,  cutting  down  small  trees  and  avoiding 
large  ones;  the  long  coarse  grass  can  be  pulled  up  by  the  roots  and 
thrown  aside,  and  the  light  soil  is  easily  raked  to  a  smooth  surface. 
Anything  like  a  metalled  surface  is  of  course  out  of  the  question,  as, 
except  in  the  hills,  there  is  little  stone  in  most  parts.  Bivers  could  bo 
crossed  by  providing  rafts  of  tree^trunks  where  no  canoes  are  available. 
At  present  in  the  rains  one  must  ford  or  swim.    The  most  difficult 
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problem  is  the  swamps,  which  are  very  oommon  in  the  rainy  aaaaon, 
BO  mnoh  of  the  country,  even  the  hottom  of  the  Talleya  among  the  hilLi, 
being  quite  flat,  and  havuig  no  natural  drainage.  (}oing  north  from 
^6  hills  into  the  Bomu  plain  at  the  end  of  the  rainy  aeaaon,  when  the 
whole  oonntry  was  water-logged,  we  marched  for  three  days  through 
practically  a  continuous  swamp,  the  water  heing  in  places  as  much  as 
4  feet  deep,  -with  a  Eoft  bottom.  No  ordinary  engineering  can  deal 
with  that,  and  such  districts  must  remain  diflficult  in  wet  weather. 

At  Ibi  a  force  of  three  hundred  carriers  had  been  collected,  with 
some  dilQcnlty,  as  the  supply  is  now  less  than  the  demand.  These 
were  mostly  professional  Hausa  carriers,  fine  specimens  many  of  themt 
who  stayed  with  us  throughout  the  journey.  Though  they  gave  us 
a  good  deal  of  trouble  at  the  outset,  they  shaped  wonderfully  under 
discipline  and  fair  treatment,  and  we  had  a  real  respect  and  liking  for 
many  of  them  at  the  end.  They  are  irresponsible,  and  must  be  treated 
like  children ;  but,  like  children,  they  have  a  strong  seme  of  justice. 
If  they  have  earned  punishment,  and  it  is  meted  out  to  them  dis* 
passionately,  thoy  take  it  without  bearing  a  grudge.  When  they  have 
a  fit  of  the  sulks,  a  word  of  chaff  or  a  little  serious  reasoning  brings 
them  out  of  it  very  easily;  but  they  like  to  have  their  grievances 
listened  to.  Their  faults  are  mostly  on  the  surface,  but  pretty  well 
marked.  They  fight,  drink,  and  gamble,  and  if  they  are  not  kept  well 
in  hand  they  are  a  pest  to  any  country  th^  pass  through,  sheep^teaU 
ing  and  robbery  with  violence  being  their  natural  pursuits  in  moments 
of  leisure.  Thanks  to  the  experience  of  Captain  MacCartby  Morrougb, 
who  commanded  the  escort,  we  made  a  practice  from  the  outset  of 
camping  outside  villages,  and  not  allowing  the  men  into  them.  If  any 
king,  as  the  local  headmen  are  caUed,  complained  of  theft  or  assault, 
the  carriers  were  paraded ;  if  the  offence  was  proved,  and  the  sinners 
identified,  they  were  punished  and  the  victim  compensated.  We  thus 
acquired  a  reputation  for  fair  dealing  which  preceded  us,  and  was  of 
great  use  when  we  got  into  parts  where  the  white  men  and  his  ways 
were  little  known,  and  where  the  advent  of  a  small  army  of  soldiers  and 
carriers  seemed  like  a  serious  menace  to  the  population* 

With  these  faults  they  have  the  virtues  of  patienoe  and  endurance. 
They  will  do  heavy  marches  on  half  or  even  quarter  rations  without  a 
murmur  if  they  know  you  are  doing  your  best  to  get  food  for  them.  A 
full  day's  ration,  as  much  as  they  can  eat,  is  3  lbs.  of  flour.  With 
this  they  like  occasionally,  as  a  treat,  a  small  fragment  of  meat  The 
flour  is  made  into  porridge,  and  with  soup  from  the  meat  and  a  little  of 
a  vegetable  like  spinach  to  flavour  it,  they  have  a  feast,  but  usually 
they  live  on  the  porridge  alone.  Sometimes  they  like  to  gorge  them- 
selves on  meat,  and  no  part  of  an  animal  comes  amiss  to  them;  but  if 
you  feed  them  on  meat  alone,  especially  beef,  for  two  or  three  days,  as 
we  sometimes  had  to  do,  they  get  sick. 
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At  Yola  we  fouDd  the  Fulani  inhabitants  not  incliDed  to  be  friendl j, 
but  the  Hausa  and  others  who  were  not  of  the  ruling  class  before  our 
arrival  had  no  prejudices.    Away  from  Tola,  especially  in  out-of-the- 
way  places  where  they  had  not  been  much  in  touch  with  the  ruling 
clique,  there  was  less  bad  feeling  among  the  Fulani.    They  are,  how- 
ever, not  satisfactory  people  to  deal  with,  being  unpractical  and  unre- 
liable.   Of  all  the  people  with  whom  we  came  in  contact — Hausa, 
Bomu,  Pagan,  etc. — I  consider  them  the  most  untrustworthy.     They 
are  grasping,  but  lazy,  and  their  intelligence  is  unproductive,  and  seems 
to  have  found  its  vent  only  in  ruling  without  governing.     My  relations 
with  them  were  chiefly  on  the  food  question,  which  was  a  constant 
anxiety  and  preoccupation.    One  reason  for  this  was  that  there  was  an 
actual  scarcity  of  com,  in  fact,  something  approaching  to  a  famine,  while 
we  were  in  Adamawa.     Another,  that,  owing  to  the  absence  of  markets 
of  any  size  and  the  impossibility  of  dealing  direct  with   the  people, 
we  had  to  get  the  supplies  from  the  ''kings"  or  headmen  of  towns, 
and  no  doubt  very  little  of  the  cloth  paid  to  them  found  its  way  to 
the  actual  growers.    They  were  thus  unwilling  to  bring  it  in,  and  the 
authority  of  the  kings  was  not  enough  to  make  them. 

The  process  of  obtaining  supplies  under  these  conditions  was 
always  extremely  irritating.  You  arrive  at  a  village  perhaps  at  three 
o'clock,  after  the  day's  march,  send  for  the  king,  and  tell  him  you  want, 
say,  eighty  calabashes  of  corn.  He  promises  earnestly  to  send  this 
immediately,  and  retires  to  give  orders.  At  six  o'clock,  as  it  is  getting 
dark  and  you  are  losing  patience,  a  procession  of  women  comes  out 
bearing  twenty  calab&shes.  You  say  that  you  must  bave  more  at  once, 
and,  after  mary  promises  and  messages,  perhaps  at  nine  o'clock  another 
small  supply  comes.  Meanwhile  you  have  been  waiting  to  give  out 
rations,  and  the  carriers  are  going  to  sleep  after  another  hungry  day. 
It  is  a  farce  that  is  played  with  endless  variations.  A  really  good 
interpreter,  a  man  of  importance  who  carries  weight  with  the  people, 
is  the  best  solution  of  the  difficulty. 

The  relations  of  the  Pagans  with  the  Fulani  in  Adamawa  were  of 
considerable  importance  to  us.  I  have  mentioned  that  it  was  chiefly 
thanks  to  their  horses  that  the  latter  defeated  them  and  drove  them  to 
the  hills.  The  greater  part  of  Adamawa  is  hilly,  the  Kamerun  range 
extending  northward  through  it  to  the  edge  of  the  Bomu  plain,  about 
100  miles  south  of  Lake  Chad.  These  hills  are  of  granite,  and  may 
perhaps  be  called  mountains,  as  they  range  from  1000  to  3000  feet 
above  the  river-level,  which  is  here  1000  feet  above  the  sea.  They  lie 
in  very  irregular  isolated  masses,  ridges,  and  peaks,  separated  from 
each  other  by  comparatively  level  valleys,  where,  when  the  bush  is 
cleared,  cavalry  can  act.  The  Bere  hills  just  south  of  Yola  (shown  on 
the  hand  map)  give  an  example  of  such  an  isolated  mass. 

The  relations  between  the  men  of  the  hills,  the  plains,  and  valleys 
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are  practically  the  same  as  those  of  the  higUaocb  and  lowlands  of 
SooUand  two  hundred  years  ago.  When  the  hill  mass  is  large,  as  in 
the  Pakha,  Mandara,  and  Kilba  regions  north  of  the  Benne,  the  tiibes 
become  powerful,  and  are  not  only  safe  in  their  hills,  bnt  can  exercise 
inflnence  in  the  neighbouring  plsins.  In  the  smaller  mass  of  llere 
hUle  they  are  safe,  but  dare  not  venture  into  the  plain,  except  for  an 
occasional  cattle-raid.  In  the  isolated  hills  they  live  miserably,  out  off 
from  the  rest  of  creation,  and  only  existing  by  sufferance  of  the  Fulani. 
It  is  needless  to  add  that  the  hill  Iribes  have  their  feuds  among  them- 
selves. Some  tracts  of  bush  at  the  foot  of  the  hills  are  a  sort  of  tat- 
man's-land,  where  neither  Pagans  nor  Fnlsni  dare  venture  for  fear  of 
the  other  party. 

It  was,  of  course,  from  the  Pagans  that  the  Fulani  drew  their  slaves, 
and  they  used  to  make  annual  raids  into  the  outlying  hills  for  the 
purpose,  as  did  also  the  Bomu  people. 

The  state  of  armed  isolation  in  which  these  people  live  makes  them, 
of  course,  intensely  suspicious  of  the  outside  world.  Some  tribes  are 
quite  impracticable ;  but  with  most  of  them  we  did  not  fiud  it  difficult 
to  establish  friendly  relat'ons.  Our  usual  plan  was  to  get  a  man  from  a 
village  in  the  foothills  who  had  some  relations  with  the  hill  people,  and 
had  seen  our  ways,  and  could  report  well  of  us,  and  send  him  up  with 
a  message  and  a  small  present  of  doth.  Upon  this  the  king  would 
come  down  to  our  camp  and  have  a  talk,  and  next  day  would  guide  us 
up  to  his  hilL  Approached  like  this,  we  found  them  simple  and  friendly, 
curious  as  monkeys,  delighted  with  small  presents,  and  anxious  to  help 
in  putting  up  survey-beacons  or  other  ways.  Physically  they  varied 
a  good  deal;  some  tribes  had  a  good  deal  of  the  missing-link  tyj)e, 
wlule  others  were  quite  fair  specimens  of  manhood.  They  are  good 
farmers,  and  their  fields  in  the  hills  look  very  neat,  and  are  far  better 
kept  than  those  of  the  Fulani. 

One  result  of  the  state  of  isolation  and  mutual  fear  in  which  these 
people  all  live  is  the  extraordinary  difSoolty  of  getting  correct  informa- 
tion about  the  country.  The  fog  of  war  is  nothing  to  it.  For  instance, 
when  we  were  in  the  foothills  of  Alantika,  not  30  miles  from  Yula,  at 
a  time  when  food  was  very  shorf,  I  was  told  that  at  a  place  called 
Uomini,  at  the  foot  of  the  hills,  half  a  day's  march  away,  there  was  a 
powerful  and  warlike  Pagan  king  who  had  a  town  far  bigger  than  Yola 
and  plenty  of  food.  I  sent  a  message  to  him  that  I  was  coming  in  a  day 
or  two,  and  wanted  food.  The  messenger  came  back  saying  that  he  had 
been  driven  out  by  the  king,  who  told  Lim  that  he  would  have  co  white 
men  there,  and  if  we  came  he  would  fight  I  sent  another  and  more 
reliable  messenger  to  tell  the  king  that  I  came  as  a  friend,  but  that  if 
he  made  trouble,  I  had  soldiers  enough  with  me  to  burn  his  town  and 
twenty  like  it.  In  point  of  fact,  we  had  at  that  time  six  soldiers  in 
camp,  but  it  was  not  necessary  to  say  eo.     The  second  messenger  came 
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back,  sayiog  that  tbe  king  bad  olitnbed  down ;  be  bad  plenty  of  food, 
and  would  send  it  or  keep  it  for  ns  as  migbt  be  ordered.  Tbe  ridioulous 
end  to  tbe  afifair  was,  tbat  when  we  reacbed  tbis  ramonred  stronghold 
we  fonnd  a  Pagan  village  of  abont  five  bundred  people,  and  a  decrepit 
and  apologetic  king  wbo  claimed  a  sovereignty,  wbiob  no  one  e^se 
allowed,  over  some  neigbbonring  villages—and  tbere  was  no  food. 

Altbougb  we  bad  some  sympathy  for  tbe  Pagans,  as  being,  perhaps, 
on  tbe  wbole  more  sinned  against  than  sinning  in  their  relations  with 
their  late  Fulani  rulers,  it  must  be  allowed  that  they  are  the  chief 
source  of  trouble  in  tbe  country.    Tbe  plains  people  understand  and 
recognize  British  authority,  but  tbe  Pagans  are  Isbmaels,  recognizing 
no  one,  and,  like  the  little  girl  with  the  curl,  '*  when  they  are  bad  they 
are  horrid."    They  are  especially  mischievous  in  interfering  with  trade 
by  blocking  roads  and  murdering  traders.    This  reminds  me  of  a  trader 
who  wanted  to  join  us  for  protection  when  we  marched  south  from 
Dikoa.     He  could   not  get  away  in  time,  but  be  caught  us  up  at 
Uba,  about  100  miles  farther  south.     He  was  dishevelled,  bat  very 
pleased  with  himself.    He  told  me  that  be  bad  been  stopped  by  tbe 
people  at  Dure,  who  bad  taken  bis  merchandise  and  bis  wife;  but 
when  they  wanted  his  horse,  be  said, "  No,  no ; "  be  drew  tbe  line  tbere, 
and  be  beat  them  off  with  bis  spear  and  got  away.     His  point  of  view 
was  quite  simple :  he  bad  probably  paid  about  tbe  same  amounts  for 
the  horse  and  the  wife,  but  tbe  horse  was  indispensable  to  enable  bim 
to  get  away,  and  the  wife  was  not.    This  seems,  in  fact,  to  be  the 
normal  point  of  view  of  the  native.    It  very  often  happened  tbat  a 
man  would  come  and  complain  tbat  bis  wife  had  run  away  with  one 
of  tbe  carriers,  and  the  burden  of  bis  complaint  always  was  that  be 
paid  so  much — perhaps  £8— for  her  two  or  three  years  ago.     When 
the  lady  was  sought  out  and  produced,  and  he  was  asked  if  be  wanted 
to  take  her  back,  he  always  said  he  would  rather  have  the  money. 

Turning  now  to  geographical  considerations,  the  most  important 
question,  of  course,  is  Lake  Chad.  In  order  to  give  a  general  idea  of 
tbe  southern  drainage  system,  the  results  of  Commandant  Lenfant's 
recent  exploration  have  been  added  to  the  band-map.  They  are  taken 
from  the  map  at  the  end  of  bis  book, '  La  grande  route  du  Tchad.' 

Considering  first  tbe  bills,  we  find  that  south  of  Yola  they  are 
spread  in  irregular  masses,  separated  by  well-marked  valleys,  covering 
a  space  of  perhaps  100  miles  from  east  to  west.  Of  this  country  we 
have  at  present  no  accurate  surveys.  The  Benue,  from  above  Grarua  to 
Yola,  flows  through  a  great  valley,  of  more  or  less  oval  shape,  some  80 
miles  long  by  40  wide.  North  of  tbis  valley  we'  have  still  the  same 
irregular  masses,  a  broken  sea  of  granite  peaks,  as  in  tbe  south,  whose 
summits  are  all  at  about  tbe  same  level,  of  1500  to  2000  feet  above  the 
river,  which  at  Yola  is  nearly  1000  feet  above  tbe  sea.  Fifty  miles  north 
of  tbe  river,  however,  beyond  Holma,  we  open  up  tbe  Yedseram  valleyt 
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wMch  rtinB  Tininternxptedlj»  broftdening  u  it  goef»  noirUi*iiortli-«Mt 
along  the  bonndary,  into  the  Bomn  plain.  £A«t  of  the  valley,  in 
German  territory  and  leparating  it  from  the  Mnagn  flata,  mns  a 
monntain  cliain  of  striking  oharaoter,  gradnaUy  narrowing  till  it 
terminates  in  an  isolated  peak  at  Zalladnla.  In  the  aontham  portion 
of  this  range,  where  the  granite  predominates,  are  tome  of  the  meet 
remarkable  rook  formation!  that  I  hare  erer  seen,  natnral  towers,  liattle- 
mentSy  and  pinnacles  crowning  the  hillF,  and  giving  indiridoality  to 
each  one.  On  one  of  them  there  is  probably  the  finest  natural  ol>elisk 
in  the  world.  This  is  Barth's  Mount  Kaoalle,  bnt  it  is  so  slightly 
mentioned  by  him  that  he  most  have  seen  it  in  a  bad  light.  Standing 
symmetrically  on  the  summit  of  a  high  conical  hill  is  a  gigantic  pillar 
of  rock.  Seen  from  20  miles  away  through  the  clear  atmosphere  of 
the  rains,  it  looked  like  a  huge  factory  chimney.  Measured  with  the 
theodolite^  it  appeared  to  be  450  feet  high,  and  150  feet  thick  at 
the  base. 

All  the  granile  country  of  Adamawa  is  picturesque,  eren  in  the 
dry  season.  In  the  rains  the  soft  pinks  and  grejs  of  the  rock,  half 
vdled  by  creepers  and  long  grace,  are  wonderfully  pleasing  after  weeks 
of  riding  through  the  dreary  Afrioan  bush.  The  Mayini  valley,  south 
of  Tola,  would  be  thought  beautiful  even  in  Europe.  There  are  green 
glades  studded  with  great  shade  trees,  a  silver  river  winding  through 
them,  softly  undulating  wooded  hills  around,  and  in  the  distance  the 
granite  peaks,  with  a  bright  thread  of  waterfall — everything  that 
delights  the  educated  eye. 

On  the  western  side  of  the  Yedseram  valley  the  hills  are  scattered 
in  less^efined  masses,  and  present  no  special  features. 

The  watershed  between  the  Benue  and  the  basin  of  Chad  is  near 
Mnbi^  where  the  Eilunga  and  Yedseram  rivers,  issuing  from  the  hills 
to  the  west  within  5  miles  of  each  other,  flow  south  and  north  respec- 
tively. Beyond  the  eastern  hills,  the  water-parting  is  at  the  Tuburi 
marsh.  This  great  swampy  lake  lies  on  a  plateau  considerably  above 
the  Benue  valley,  and  feeds  both  the  Benue  and  Chad.  It  is  drained 
northward  through  the  Musgu  and  Eotoko  flats  by  the  Logone,  and 
westward  over  the  cataract  of  Lata,  370  feet  high,  by  the  Majo  Eebi 
to  the  Benue.  The  success  of  Commandant  Lenfant's  mission  lay  iu 
discovering  the  connection,  and  proving  that  there  is  a  practicable 
waterway  in  the  rains  for  boats  drawing  2  feet.  It  is  now  possible 
to  go  by  water  the  whole  way  from  the  Niger  to  the  Shari  with  only 
one  portage,  at  the  cataract  of  Lata. 

The  Yedseram  river  and  the  Tuburi  supply,  of  course,  a  good  deal  of 
water  to  the  lake,  but  by  far  the  most  important  feeder  is  the  Shari, 
of  which,  indeed,  the  Logone  is  only  a  tributary.  After  the  Shari  in 
importance  is  the  Yo  river,  coming  from  the  highlands  of  Eano. 

Considering  the  lake  generally,  and  the  changes  which  are  taking 
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plaoe  in  its  shape,  wo  find  that  these  are  occnrring  in  the  east  and 
south.  On  the  east  it  is  being  filled  np  by  the  sand  blown  from  the 
desert,  aided  by  Inxnriant  growth  of  vegetalioD.  On  the  south,  the  loss 
of  area  is  principally  due  to  the  dropping  of  the  surface  level.  The 
presumption  is  that  the  rainfall  is  decreasing;  partly,  no  doubt,  in 
consequence  of  the  deforestation  of  the  country,  which  is  aided  by  the 
annual  burning  of  grass  and  bush  by  the  natives.  This  point  is  well 
brought  out  by  Lenfant.  The  bed  of  the  lake  in  the  south  is  so 
extremely  flat  that  a  shrinkage  of  a  few  inches  in  the  surface  level 
makes  a  sensible  difference  in  the  area  of  the  lake. 

The  lake,  as  we  know  it,  is  the  residuum  of  a  far  larger  inland  sea, 
which  must  have  extended  southward  to  the  base  of  the  Marghi  and 
Mandara  hills,  and  far  towards  the  Tuburi  marsh.  Lenfant  is  of 
opinion  that  this  sea  discharged  itself  through  the  Benue  into  the 
Atlantic,  that  the  connection  was  lost  by  subsidence,  and  that  the 
desiccation  has  been  going  on  ever  since.  Whether  there  was  such 
a  connection  or  not,  I  certainly  formed  the  opinion,  when  in  the 
mountains  south  of  Yo!a,  that  the  Benue  was  once  of  immense  volame, 
and  that  not  only  the  Benue  valley,  but  the  valleys  among  the  hills, 
several  hundred  feet  above  the  present  level  of  the  river,  were  formerly 
under  water. 

Following  the  valley  of  the  Tedseram,  we  find  stony  ground  and 
outcrops  of  rock  as  long  as  we  are  quite  close  to  the  base  of  the  hills. 
When  we  leave  them,  for  a  few  miles  there  is  gravel,  gradually  growing 
finer,  then  sand.  From  this  on  the  country  is  almost  dead  level,  and 
we  soon  come  to  the  deposits  of  sediment  (known  as  the  Bornu  black 
earth)  that  mark  the  comparatively  recent  presence  of  the  lake.  West- 
ward, that  is  south-west  of  the  lake,  the  ground  undulates  slightly,  and 
there  on  the  higher  levels  the  surface  is  all  sand,  with  a  slight  admixture 
of  humus. 

To  the  east  the  ground  is  all  of  the  nature  of  a  delta,  covered  with 
swamps  in  the  rains,  and  partially  drained  by  an  infinite  number  of 
shallow  channels.  The  great  difiBculty  of  surveying  these  has  led  io 
inaccuracy  in  previous  descriptions  of  the  course  of  the  rivers.  Thus 
Birth  describes  the  Maiduguri  river  as  flowing  by  Dikoa  and  Ngala  to 
the  lake.  So  much  respect  is  due  to  Barth's  statements,  that  it  would 
be  unsafe  to  say  that  it  did  not  do  so  in  his  time  ;  but  at  present  it  flows 
past  Maiduguri  in  the  opposite  direction,  and,  as  far  as  we  could 
conjecture,  must  lose  itself  in  the  sand  somewhere  to  the  north-west,  as 
there  was  no  recognizable  outlet  for  it  to  the  lake  between  Dikoa  and 
Eukawa.  The  Yedseram  river  flows  by  Dikoa,  but  a  few  miles  further 
on  loses  itself  in  an  extensive  marsh,  and  only  a  portion  of  its  water  gets 
down  to  the  lake  by  a  well-marked  channel  that  drains  the  north  side  of 
the  marsh  past  Urge;  and  it  is  apparently  the  Bahr  Afade,  a  branch 
of  the  Logone,  that  flows  past  Ngala.    This  river  continues  to  flow 
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till  late  in  the  dry  season,  long  after  the  Tedaeram  awamp  has  drivd 
np. 

There  oan  te  no  doubt,  from  the  French  obaerrations,  ihtX  the 
shrinkage  of  the  lake,  dne  to  the  depoait  of  desert  aand  on  the  eaatera 
shore  and  in  the  Shari  delta,  is  going  on  fast ;  but  I  do  not  think  th*t 
the  level  of  the  lake  is  falling  as  rapidly  as  is  generally  anppoard*  This 
is  a  point  on  which  it  is  impossible  at  present  to  hare  definite  know- 
ledge, aa  the  level  varies  so  mnch  from  year  to  year  aooording  to  the 
rainfalL  Native  evidence,  of  which  I  took  a  great  deal,  ia  vagne,  and 
not  always  oonsistent.  Some  will  tell  yon  of  a  cycle  of  eleven  years 
govemiog  the  highest  flooda.  One  old  man  told  me  that  forty  jears 
ago  the  floods  used  to  come  every  year  close  round  the  walls  of  the 
town  of  Seram,  opposite  UUgo  (perhaps  8  feet  above  the  present  low- 
water  level  of  the  lake),  but  that  they  have  been  gradually  receding 
ever  since.  Colonel  Destenave  gives  4  feet  as  the  difference  between 
high  and  low  water,  from  his  observations  in  1902«  I  am  inclined  to 
tiiink  that  the  old  native  exaggerated  his  maximum  level  largely. 

As  regards  the  alleged  continuous  fall  in  the  floods,  we  have, 
on  the  other  hand,  the  fact  that  the  great  flood  in  1854,  lecorded 
by  Barth,  and  Rabeh's  flood,  as  it  is  called,  in  18l»3,  both  reached 
approximately  to  the  same  point  on  the  west,  namely,  the  town  of 
Ngomn. 

Perhaps  the  most  interesting  feature  about  the  lake  is  the  second 
flood.  The  first  rise  of  the  lake  comes  with  the  rains ;  the  second,  which 
is  expected  to  be  the  greatest,  comes  in  the  middle  of  the  dry  season, 
about  Christmas. 

The  rainy  season  is  over  in  Bomu  towards  the  end  of  September,  at 
which  time  most  of  the  country  for  miles  round  the  south  end  of  the 
lake  is  under  water.  By  the  middle  of  November  the  flood  of  the  Shari 
is  practically  over,  and  the  smaller  rivers  are  bringing  down  nothing. 
The  lake  recedes,  and  at  Christmas  rises  again,  as  a  rule  higher  than 
before.  The  rise  is,  therefore,  not  due  to  the  rivers,  or  to  rain ;  it  comes 
after  a  spell  of  the  strong  north-east  wind.  The  natives  say,  *•  Chad 
likes  cold."  It  was  most  unfortunate  that  in  the  winter  of  ll>03-4, 
when  we  were  there,  the  second  flood  failed  altogether. 

It  is  on  the  southern  bay  of  the  lake,  which  is  almost  entirely  filled 
up  with  long  grass,  bulrushes,  and  marya,  growing  8  or  10  feet  above 
the  water,  that  one  gets  the  clearest  descriptions  of  this  rise,  which  is 
a  real  definite  rise.  One  gets  no  clear  account  of  a  similar  rise  on  the 
open  western  share.  There  the  water,  when  driven  l)efore  the  strong 
north-east  wind,  may  spread  itself  from  time  to  time  over  half  a  mile  or 
so  of  the  flat  ground,  and  retire  as  soon  as  the  wind  goes  down.  It  is 
possible  that  the  second  flood,  as  it  was  described  to  me,  may  occur  only 
in  the  southern  bay ;  that  the  northern  edge  of  the  area  of  vegetation 
blocking  this  bay  may  resist  the  pressure  of  the  water  driven  by  this 
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wind  for  a  certain  time,  and  then  when  it  yieldg  the  water  rashes  in ;  but 
I  do  not  venture  to  offer  an  opinion. 

A  few  notes  on  the  survey  operations  of  the  oommissionere,  which 
were  carried  out  by  Captain  Whitlook  and  Lieuts.  Jackson  and  Doaoet, 
B.E ,  may  be  of  interest. 

For  the  longitude  of  Yola,  the  British  commission  relied  on  oocul- 
tations,  using  a  2j^-inch  astronomical  telescope  made  by  the  late  Dr. 
Common.  It  was  an  excellent  instrument,  but  a  larger  one  would  have 
been  better.  The  German  commission  took  out  a  fine  altazimuth,  with 
a  special  observatory  tent  and  materials  for  making  a  concrete  pillar, 
and  they  worked  by  moon  culminating  stars.  For  the  special  conditions 
under  which  we  worked,  this  method  was  probably  the  best,  for  several 
reasons,  one  of  which  was  that  we  could  not  reach  Yola  before  the 
clouds  began  to  gather  for  the  wet  season,  and  consequently  most  of  the 
oocultations  were  hidden;  but,  as  a  general  rule,  I  should  certainly 
recommend  the  oocultations. 

The  base  for  the  triangulation  was  1}  mile,  that  being  the  longest 
that  could  be  got  on  fairly  level  ground.  It  was  measured  four  times 
with  a  100-feet  steel  tape,  the  greatest  difference  between  the  measure- 
ments being  8  inches.  A  400-feet  steel  tape  was  tried,  but  was  found 
difficult  to  handle.  From  this  base,  triangles  were  built  up  until  we 
got  a  line  about  32  miles  long  from  Mount  Bagele  to  Beruere.  The 
length  of  this  line  was  worked  out  from  two  separate  sets  of  triangles, 
which  gave  results  agreeing  within  6  inches.  It  was  the  base  for 
the  triangulation  carried  up  to  the  lake,  as  well  as  for  the  Yola 
arc  of  about  30  miles*  radius.  The  theodolites  used  were  a  6-inoh 
and  a  5-inch  micrometer  microscope  (by  Troughton  &  Simms),  which 
atswerod  extremely  well,  though  they  had  unavoidably  some  very  rough 
usage. 

A  good  deal  of  trouble  was  experienced  in  laying  out  the  small 
triangles  from  the  original  base,  on  account  of  the  difficulty  of  getting 
points  of  view  in  the  undulating  and  thickly-wooded  valley  of  the 
Benue.  Once  in  the  hills,  this  difficulty  disappeared,  not  much  clearance 
as  a  rule  being  required. 

The  triangulation  beacons  were  tripods  of  poles,  mostly  12  to  15  feet 
high,  about  4  feet  of  the  top  being  covered  with  straw  mats,  which  were 
worked  to  a  point  at  the  top;  the  tips  were  bound  with  black  and  white 
cotton  cloth.  For  the  longer  lines,  heliographs  were  used  in  conjunction 
with  the  beacons. 

When  we  left  the  mountains,  going  north  into  Bomu,  a  great 
difficulty  appeared  in  the  flatness  of  the  country,  which  was  also  densely 
wooded.  This  was  made  worse  by  the  fact  that  most  of  the  country 
north  of  the  hills  was  at  that  time  under  water,  and  marching  was 
extremely  difficult.  Aftsr  a  good  deal  of  trouble,  a  couple  of  points  were 
found  near  Malmatari,  from  which  the  peak  of  Zalladufa  could  be  seen. 
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The  loDgUade  of  theie  wm  got  by  laiitade  and  ftsimntb,  and  thu  a  trttlk 
base  was  obtained. 

At  Malmatari  we  were  30  miles  from  Dikoa,  and  the  whole  diitanoe 
was  oovered  with  thick  bosh,  with  a  great  manj  hard*wood  trees, 
through  which  avennes  had  to  be  oat  for  the  triangidation.  This  work 
was  very  tedious,  the  rate  of  advance  being  only  half  a  mile  a  day.  As 
I  had  been  told  that  Bomn  was  praotioally  treeless*  we  were  Tery  short 
of  tools,  and  had  to  fall  b3U)k  on  natire  axes.  Luckily,  after  our  ex- 
perienoe  in  the  Benue  yalley,  I  had  got  up  seToral  5«(eet  orossout  saws 
from  Lokojt,  which  were  invaluable.  We  ought  to  have  had  five  dosen 
felling  axes,  six  orossout  saws,  and  some  gunootton.  The  work  was 
done  by  the  carriers.  They  did  not  like  it,  and,  if  the  Pagans  had  not 
been  between  them  and  their  homes,  would  have  deserted  «s  sioass ;  but 
tibey  worked  well  after  they  got  used  to  our  tools. 

After  DikoiK  though  we  sometimes  met  with  bad  stretobes  of  bush, 
the  work  was  not  so  l]^avy,  some  of  the  ground  being  absolutely  clear, 
with  nothing  growing  but  coarse  g^rass. 

A  further  difficulty,  caused  by  the  heat  in  Bomu,  was  th%t,  owing  to 
the  vibration  of  the  atmosphere,  it  was  impossible  to  obserre  aocurately 
except  for  an  hour  after  sunrisd  and  an  hour  before  sunset. 

The  results  of  the  triangulations  oarried  up  from  Yola  by  the  British 
and  German  commissioners  differed  at  Kukawa  by  11  seoonds  of 
latitude  and  longitude. 

Before  tbe  paper,  the  Pbbsidskt  :  I  bare  great  pleasure  in  intrododng  Colonel 
Jackson  to  the  meetiog,  who  has  been  empbyed  oo  the  Aoglo-German  B:>undAry 
GommissioD,  and  has  done  a  great  deal  of  very  valuable  geographical  work.  I  am 
quite  sure  the  paper  he  is  going  to  read  to  you  this  evcnhig  will  be  extremely 
interesting.    I  now  ask  Gjlonel  Jackson  to  read  hit  paper. 

After  the  paper.  Colonel  Elliot  :  I  did  not  expect  to  be  called  npon,  bat  I 
hare  listened  with  great  interest  to  what  Colonel  Jackson  has  sMd,  and  I  notice  be 
had  Tery  much  the  same  difficulties  as  I  had.  He  spoke  a  good  deal  about  food. 
Food  is  one's  first  thought,  and  it  is  a  very  great  difficulty  to  get  food  in  these 
districts.  Another  question  was  transport—that  was  also  a  great  difficulty. 
Colonel  Jackson  appears  to  have  suffered  a  great  deal  from  swamps.  I  suflfered 
from  the  opposite — ^lack  of  water  and  dust.  I  also  had  the  same  difficulty  as 
he  had  about  the  question  of  the  ladies  with  our  own  caravan,  and  eventually  1  had 
to  give  in.  I  found  them  fearful  thieves;  that  was  what  I  objected  to  them 
Cor  chiefly.  They  would  go  into  the  village  and  lay  their  hands  on  whatever  they 
could,  and  get  the  men  into  trouble.  But  I  foand  they  were  such  good  cooks,  and 
looked  after  the  men  so  well — and  our  men  had  very  hard  work  indeed — that 
erentually,  without  saying  so,  I  had  to  give  in  on  that  point.  Colonel  Jackson 
has  thrown  a  lot  of  extra  light  on  the  subject  of  Lake  Chad.  I  was  not  there 
as  long  as  he  was  there,  and  I  was  very  much  puzzled  to  account  for  the  rise  and 
M  of  the  lake.  I  noticed  bones  of  large  fish  at  some  considerable  distance  away 
from  the  shores  of  the  lake,  which  shows  there  is  a  great  rise  and  fall  of  the  lake. 
I  understand  that  there  was  a  sort  of  periodical  rise  and  fall  of  the  lake ;  the  lake 
had  a  period  of  some  years,  but,  from  what  Colonel  Jackson  says,  it  is  an  annual  or 
a  biennial  period.    What  Colonel  Jackson  siw  I  saw  in  a  lees  degree.    My  first 
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view  of  the  like  was  verj  much  what  Colonel  Jackson  described.  Yoa  came 
en  the  lake  without  knowiog  you  were  there.  We  came  out  of  a  patch  of  busb, 
crossed  a  grassy  i\m  covered  with  game,  and  then  we  saw  greener  grass  ahead, 
and  there  was  water ;  we  kept  on  getting  into  deeper  water,  and  we  were  in  Lake 
Chad.  But  there  was  no  large  open  stretch  of  water  such  as  we  expected  to 'see. 
I  think  that  is  about  all  I  can  say  on  the  subject. 

The  Presidekt  :  We  have  to  thank  Colonel  Jackson  for  a  most  loterestiog 
account  of  his  journey  from  the  Benue  to  Lake  Chad,  and  for  his  acoount  of  the 
people  and  the  incidents  of  his  travel.  It  was  very  pleasing  to  hear  this  testimony 
to  the  nerve  and  pluck  of  Captain  Lenfant,  who  has  done  so  much  to  add  to 
our  information  respecting  this  very  interesting  region.  The  latter  part  of  Colonel 
Jackson's  paper  gives  us  some  notion  of  the  changes  that  have  taken  place, 
probably  within  historic  times,  many  of  them  caused  by  the  action  of  man,  in  this 
great  region,  which  has  altered  the  flow  of  rivers  and  very  much  reduced  the  size 
cf  the  once  great  inland  Eea.  I  am  sure  you  will  all  wish  to  join  with  me  in  a  very 
cordial  vote  of  thanks  to  Colonel  Jackson  for  his  most  interesting  paper. 


BATHTHETRICAL  SURVEY  OF  THE  FRESH-WATER  LOCHS 

OF  SCOTLAND.* 

Under  the  Direction  of  Sir  JOHN  MXJBRAY,  K.C.B.,  FJL8.,  D.Sa,  eto.,  and 
LAUBENCE  FULLAB,  F.B.8.B. 

Part  YIIL — The  Lochs  of  the  Coxon  Basin. 

In  this  paper  it  is  proposed  to  deal  with  the  loohg  draining  into  the 
Cromarty  firth,  which  were  surveyed  hy  the  staff  of  the  Lake  Survey, 
viz.  Lochs  Crann,  a'  Ghroisg,  Gown,  Achanalt,  a'  Chuilinn,  Fannich, 
Lnicbart,  Beannaohan,  Achiliy,  Garve,  Kinellan,  Ussie,  Glass,  and 
Morie.f  The  majority  of  these  lochs  drain  hy  the  river  Conon  into  the 
head  of  the  Cromarty  firth,  while  Lochs  Glass  and  Morie  drain  hy  inde- 
pendent streams,  which  fall  into  the  Cromarty  firth  on  its  north-western 
shore.  It  has  been  found  convenient,  also,  to  include  in  this  paper  a 
description  of  Loch  Eye,  situated  between  Cromarty  firth  and  Dornoch 
firth.  The  drainage  area  under  consideration  is  indicated  in  the  small 
index  map  of  the  district  shown  in  Fig.  1,  by  referecce  to  which  the 
relations  between  the  various  lochs  will  be  readily  understood,  and 
extends  from  the  mouth  of  the  Cromarty  firth  on  the  east  to  the  heights 
of  Cam  Breac  and  An  Groban  on  the  west,  Cam  Chuinneag  on  the 
north,  and  Sgorr  a'  Choir-Ghlais  on  the  south.  The  total  area,  as 
measured  by  the  planimeter  on  the  1-inch  Ordnance  Survey  maps,  is 
over  770  square  miles,  and  of  this  total  336  square  miles  (or  one-half) 
drain  into  the  lochs  now  to  be  dealt  with,  as  will  be  seen  from  the 
summary  table  at  the  end  of  this  paper. 

The  headwaters  of  the  basin  take  their  rise  on  the  fianks  of  Cam 
Breac,  flowing  by  various  streams  into  Loch  na  Moine  Moire  and  Loch 


•  Plates,  p.  128. 

t  The  names  of  tbo  Tarions  gentleiten  wlio  havo  taken  part  in  the  snrrey  of  Ihe 
loe)i8  in  this  basin  will  be  found  recorded  on  the  mape. 
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an  t-Sior  (which  were  not  aonnded),  thenoe  into  Looh  Crann  and  I»oh 
a'  Chroisg,  the  ontflow  from  which  ia  carried  by  the  rirer  Bran  into 
Loch  Achanalt  and  Loch  a'  Ghnilinn,  and  thenoe  into  Loch  Laichart. 
Shortly  after  leaving  Loch  a'  Chroiag  the  riTer  Bran  reoeivea  the  ont- 
flow from  Loch  Gown,  which  is  fed  by  the  Allt  Oharagain,  taking  ita 
rise  on  the  flanks  of  Momisg  (3026  feet),  and  shortly  before  entering 
Loch  Lnichart  the  river  Bran  is  joined  by  the  river  Fanoich  bearing 
the  outflow  from  Loch  Fannioh,  which  is  fed  by  varions  streams  dr4in- 
ing  the  flanks  of  a  grand  series  of  mountains  exceeding  34XK)  feet  in 
height.  After  the  junction  of  the  Bran  and  the  Fannioh  the  rirer 
receive  the  name  of  Conon,  and  shortly  after  leaving  Looh  Luiohart  it 


The  Maps  relating  to  the  paper  on  the  Scottish 
Loehs  wiU  be  issued  with  the  August  Journal,  but  in 
binding  should  be  inserted  In  the  present  number. 


FIG.   1.— nCDEX  MAP  OF  THE  C01f05   BASITf. 

is  joined  by  the  river  Meig,  bearing  the  outflow  from  Looh  Beinnajhan, 
taking  its  rise  among  lofty  mountains  culminating  in  Sgurr  a*  Chaorninn 
(3452  feet).  Still  further  on  the  river  Conon  is  joined  by  the  Black 
Water,  bearing  the  outflow  from  Lochs  Qarve  and  Achilty,  and  taking 
its  rise  far  to  the  north  on  the  flanks  of  Beinn  Dearg  (3547  feet).  Still 
further  on  the  rirer  Conon  is  joined  by  the  river  Orrin,  and  flnally 
falls  into  the  head  of  the  Cromarty  flrth  at  Dingwall.  The  river  Glass, 
which  in  its  course  flows  through  Loch  Glass,  rises  on  the  flanks  of 
Beinn  nan  Eun,  and  empties  itself  in  the  Cromarty  firth  at  Baloonie 
Point.  The  river  Alness,  which  flows  through  Looh  Morie,  rises  on 
the  flanks  of  Beinn  a'  Chaisteil,  and  falls  into  the  Cromarty  firth  at 
Alness  Point. 

The  geology  of  the  disf  riot  is  dealt  with  by  Drs.  Peach  and  Ilorne, 
whose  notes  are  appended  to  this  paper,  as  well  as  a  few  biological 
notes  by  Mr.  James  Murray.    Mr.  R.  M.  Clark,  r.sc,  who  took  part  in 
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the  survey  of  the  lochs  in  the  Conon  basin,  has  supplied  us  with  several 
series  of  temperatures  taken  by  him  the  previous  summer  (1901)  in 
Lochs  Achilty,  Garve,  Aohanalt,  a*  Chuilinn,  and  a'  Gbroisg,  which  are 
here  incorporatecl.* 

Loch  Crann  (see  Plate  I.). — Loch  Crann  is  a  small  shallow  loch 
situated  a  short  distance  to  the  west  of  Loch  a'  Gbroisg,  and  lying  at  a 
slightly  higher  leveL  Its  striking  characteristic  is  the  large  area  of 
billy  country  draining  into  it — an  area  nearly  six  hundred  times  greater 
than  that  of  the  loch.  It  is  roughly  quadrangular  in  outline,  with  a 
maximum  diameter  of  less  than  a  quarter  of  a  mile,  and  it  covers  an 
area  of  about  13]^  acres,  80  per  cent,  of  which  is  under  less  than  10  feet 
of  water.  The  deeper  soundings  were  taken  in  the  southern  half  of  the 
loch,  the  maximum  depth  observed  being  17  feet.  The  volume  of  water 
is  estimated  at  4  million  cubic  feet,  and  the  mean  depth  at  nearly  7 
feet.  Lcoh  Crann  was  surveyed  on  August  19,  1902,  when  the  level 
was  determined  as  being  513*7  feet  above  the  sea.  The  temperature  of 
the  surface  water  at  5  p.m.  on  that  date  was  59^*6  Fahr.,  and  at  a  depth 
of  14  feet  66^-2. 

Loch  a*  Chroiag  (see  Plate  I.).— Loch  a'  Chroisg  (or  Loch  Rosque)  is 
one  of  the  larger  and  more  important  lochs  within  the  basin,  lying  amid 
beautiful  scenery,  the  hills  on  both  sides  rising  to  heights  exceeding 
1500  feet,  and  culminating  in  Meall  a'  Chaoruinn  (2313  feet)  on  the 


*  These  temperatare  obaerYations,  taken  by  Mr.  Clark  in  the  summer  of  1901,  are 
intcrestiDg,  as  compared  with  the  observations  taken  in  the  same  lochs  in  the  anmmer 
of  1902,  when  viewed  in  connection  with  the  atmospheric  conditions  in  the  two  seasons. 
It  will  be  observed  that  all  the  readings  taken  in  the  superficial  waters  of  these  lochs 
in  1901  are  higher  than  those  taken  in  1902,  and  this  is  evidently  related  to  the  wanner 
season  in  the  first-named  year.  Thus  the  mean  temperature  over  Scotland  for  July, 
1901,  was  6l°'8  Fahr.,  or  3°  above  the  loog-period  average  for  that  month,  while  for 
Jnly,  1902,  it  was  54*^*4,  or  4^°  below  the  average;  for  August,  1901,  the  mean  was 
57°-5,  or  1°  above  the  average,  whUe  for  August,  1902,  the  mean  was 5399,  or  2i*>  below 
the  average.  The  nearest  station  to  the  Conon  basin  loobs  from  which  observations  are 
available  is  Inverness,  and  the  mean  temperature  there  for  July,  1901,  was  61°  0,  or  4° 
above  the  long-period  average,  while  for  July,  1902,  the  mean  temperature  was  45^*4, 
or  SP  below  the  average ;  for  August,  1901,  the  mean  was  58^-7,  or  2^  above  the 
average,  while  for  August,  1902,  the  mean  was  54^-2,  or  2^  below  the  average.  Sun- 
shine records  are  available  for  Strathpefier  within  the  Conon  basin  during  these 
seasons,  and  they  bear  the  same  relations:  thus  during  July,  1901, 1621  hours  of  sun- 
shine were  recorded  at  Strath peffer  (or  31*5  above  the  normal  for  that  month,  and 
30  per  cent,  of  the  possible  amount),  while  during  July,  1902,  the  duration  of  sunshine 
was  95-6  hours  (or  32*0  below  the  normal,  and  18  per  cent,  of  the  possible  amount) ; 
during  August  the  difference  was  not  so  marked  in  the  two  years,  the  duration  in 
August,  1901,  being  1400  hours  (or  18*5  above  the  normal,  and  30  per  cent  of  the 
possible  amount),  while  in  August,  1902,  the  duration  was  131-8  hours  (or  10*3  above 
the  normal,  and  28  per  cent,  of  the  possible  amount).  The  sunshine  records  for  Inver- 
ness agree  closely  with  those  given  above  for  Strathpeffer  for  the  two  seasons  under 
consideration. 
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FIG.    2. — LOCH   A*   CUROI8G.   LOOKIN(}    WK8T. 
(rAoto  b0  T.  y.  Joknsttm,  31. H.,  CM.) 


PIG.   3. — LOCH   PANNICH,   LOOKING   EAST. 
{Photo  by  T.  N.  Johnston,  M.B.,  <\M.) 
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northern  shore  (sea  Fig.  2).  It  is  a  good  tront  looh,  and  obar  also  oocor, 
but  the  fishing  is  striotlj  preserred.  The  looh  trends  almost  dae  east 
and  west,  though  very  slightly  sinnoas  in  outline ;  the  shore-line  is  on 
the  whole  very  regular,  except  that  two  oonspionons  alluTial  oones  hare 
been  laid  down  on  the  northern  shore  at  the  mouths  of  the  Allt 
Bachairidh  and  neighbouring  stream.  The  looh  is  'A\  miles  in  length, 
with  a  maximum  breadth  of  nearly  half  a  mile,  the  mean  breadth  being 
OTer  a  quarter  of  a  mile.  Its  waters  ootot  an  area  of  aboat  640  acres 
(1  square  mile),  and  it  drains  directly  an  area  of  over  7  J  square  miles, 
bat  as  it  receives  the  outflow  from  Looh  Crann  its  total  drainage  area 
is  over  19  square  miles.  The  maximum  depth  of  168  feet  was  obserred 
approximately  near  the  centre  of  the  loch,  opposite  the  mouth  of  the 
Allt  Duchairidh  entering  the  loch  on  its  noithem  shore,  and  about  2 
miles  from  the  east  end.  The  Tolnme  of  water  contained  in  the  loch  is 
estimated  at  2057  million  cubic  feet,  and  the  mean  depth  at  nearly  74 
feet  The  loch  was  surveyed  on  July  30  to  AngnBi  1,  1902,  and  the 
eleyation  of  the  lake-sur&ce,  on  commencing  the  surrey,  was  found  by 
leTeUing  from  bench-mark  to  be  508*4  feet  above  the  level  of  the  sea ; 
when  levelled  by  the  Ordnance  Survey  officers  on  July  3,  1808,  the 
elevation  was  507 '9  feet  above  sea-level. 

Loch  a'  Gfaroisg  forms  a  simple  basin  with  no  pronounced  irregular!* 
ties  of  the  lake-floor,  as  is  well  shown  by  the  longitudinal  and  cross 
sections  on  the  map;  the  contaur-lines  enclose  continuous  sreas 
following  approximately  the  outline  of  the  loch.  The  100-feet  basin 
exceeds  2  miles,  and  the  50-feet  basin  is  nearly  2}  miles,  in  length, 
approaching  in  each  case  rather  nearer  to  the  east  than  to  the  west  end 
of  the  loch,  while  the  small  150-feet  basin  lies  nearer  to  the  west  than 
to  the  east  end.  The  approximate  areas  between  the  consecutive  contour- 
lines  drawn  in  at  equal  intervals,  and  the  percentages  to  the  total  area 
of  the  loch,  are  as  follows : — 

Feet.  Acres.  Per  ceit. 

0  to    50  241        •..        877 

60   „  100  

100   „  150  

Ovei'  150  ••• 

640  1000 

The  slightly  larger  area  between  100  and  150  feet  than  between  50  and 
100  feet  indicates  the  flat-bottomed  character  of  the  deeper  part  of  the 
looh,  and  the  soundings  show  in  certain  places  rather  steep  slopes  both 
off  the  northern  and  southern  shores. 

Temperature  Ohsertations. — In  the  following  table  are  given  the  results 
of  a  series  of  temperatures  taken  in  Lo3h  a*  Chroisg  on  August  22, 1901, 
by  Mr.  Clark,  and  of  two  series  taken  by  the  Lake  Survey  staff  on 
August  1,  1902;— 


186        .. 

29  0 

195 

30-5 

18 

28 
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Depth  in  fe«t. 

1       August  22,  1901 
'       (B.  M.CUrk). 

August  1,  1903,       > 
I  mile  from  £.  end  ' 
oflocbinioefcet.    | 

August  1,  ISOi. 
Deepest  part  of 
loch  in  156  feet. 

°  Fabr. 

o  F»hr. 

o  Fahr. 

0 

68-2 

650 

540 

20 

582 

— 

— 

25 

— 

53-7 

539 

40 

58  0 

— 

50 

— 

531             ' 

53-2 

CO 

576 

— 

— 

75 

j 

— 

533 

510 

80 

1 

51-9 

532             1 

— 

90 

1 

— 

50-5             ' 

— 

100 

1 

485 

49  9 

491 

120 

47-5 

— 

— 

150 

~~ 

1 

48  9 

The  series  taken  in  1901  shows  a  range  from  surface  to  bottom 
amounting  to  10^*7,  whereas  the  two  series  taken  in  1902  show  a  range 
of  only  6°  in  eaoh  case,  and  an  extreme  range  of  6°.  The  upper  layers 
of  water  down  to  a  depth  of  60  feet  were  mnoh  warmer  in  1901  than  ia 
1902,  but  between  60  and  100  feet  the  1901  observations  indicated  a  fall 
of  9°  (viz.  a  fall  of  5°-7  between  60  and  80  fe.t,  and  a  fall  of  S^'i  between 
80  and  100  feet),  so  that  the  temperature  of  the  bottom  layers  of  water 
beyond  100  feet  was  lower  in  1901  than  was  observed  at  these  depths 
in  1902. 

Seiche. — On  August  19,  1902,  between  4.30  and  5.30  p.m.,  a  seiche 
was  observed  by  Mr.  James  Murray  within  the  shelter  of  the  pier  at  the 
east  end  of  Loch  a'  Chroisg,  a  light  west  breeze  blowing  at  the  time. 
The  amplitude  was  a  quarter  of  an  in?h,  and  the  period  about  11  ( 
minutes. 

Loch  Oown  (see  Plate  I.). — ^Loch  Gown  (or  Ledgowan)  lies  about  a 
mile  to  the  south-east  of  Looh  a'  Chroisg  and  is  also  a  good  trout  loch, 
but  the  fishing  is  preserved.  It  trends  in  a  north-east  and  south-west 
direction,  is  very  irregular  in  outline,  and  about  ll;  miles  in  length. 
Though  it  may  at  one  time  have  formed  a  single  lake,  it  is  now  divided 
into  two  distinct  lakes  having,  at  the  time  of  the  survey,  a  difference 
in  level  exceeding  2  feet.  This  separation  has  probably  been  brought 
about  mainly  by  the  deposition  of  material  laid  down  by  the  A  lit 
Mhartuiu,  and'  the  passage  between  them  is  obstructed  by  weeds, 
so  that  it  is  impossible  to  row  a  boat  from  one  loch  to  the  other, 
except  after  heavy  floods.  The  two  lochs  are  nearly  equal  in 
saperficial  area,  but  the  southern  basin  is  much  deeper  than  the 
northern  one. 

South  Lodi  Goum. — The  southern  loch  is  roughly  quadrangular  in 
outline,  over  half  a  mile  in  length,  and  nearly  a.  third  of  a  mile  in 
maximum  width,  covering  an  area  of  about  55  acres,  while  it  drains 
an  area  exceeding  13  square  miles.    The  maximnm  depth  of  52  feet 
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was  observed  relatively  dose  to  the  norih-eaatam  shore.  The  volume 
of  water  is  estimated  at  38  million  cubio  feet,  and  the  mean  depth  at 
nearly  16  feet.  The  looh  forms  a  simple  basin,  the  10-feet  contonr 
following  approximately  the  outline  of  the  loch  and  extending  a  short 
distance  into  the  passage  leading  to  the  northern  loch,  and  the  25- feat 
basin  is  centrally  placed.  Of  the  entire  lake- floor  only  13  per  cent,  is 
covered  by  more  than  25  feet  of  water.  It  was  snrreyed  on  Angost  2, 
1902,  when  the  elevation  was  determined  as  being  524  4  feet  above  the 
level  of  the  sea. 

North  Loch  OowH. — The  northern  loch  is  more  oblong  in  onlline 

than  the  southern  loch,  so  that  while  nearly  equal    in    leng^  its 

maximum  width  is  less,  vis.  about  a  fifth  of  a  mile.    Its  waters  cover 

an  area  of  about  48  acres,  and  it  drains  directly  an  area  of  about 

1  square  mile ;  but  since  it  recaives  the  outflow  from  the  soulhern  loch, 

its  total  dndoage  area  is  over  14  square  miles — nearly  200   times 

greater  than  the  area  of  the  loch.    The  greatest  depth  observed  was 

17  feet,  approximately  near  the  centre  of  the  loch«    The  volume  of 

water  is  estimated  at  14  million  cubic  feet,  and  the  mean  depth  at 

nearly  7  feet.     A  constriction  in  the  outline  towards  the  soathem  end 

of  the  loch  is  accompanied  by  a  slight  shoaling  of  the   bottom,  the 

result  being  that  a  small  10-feet  basin  near  the  southern  end,  with 

a  maximum  depth  of  13  feet,  is  separated  from  the  large  main  basin. 

Of  the  entire  lake-floor  22  per  cent  is  covered  by  more  that  10  feet 

of  water.      It  was  surveyed  on  the  same  day  as  the  southern  loch 

(Augast  2,  1902),  and  the  elevation  was  determined  as  being  522-1 

feet  above  sea-level. 

Temperature    Observations. — Serial  temperatures  were  taken  in   the 
deepest  part  of  each  loch,  with  the  following  results : — 


KorUiIx>chOo«ii, 

South  Loch  down 

Deplh  in  feet. 

August  2,  190J, 

August  a,  ibOi, 

1  p.m. 

4  p.m. 

">  Ftbr. 

^Kohr. 

Sarface 

557 

5:>o 

10 

55-7 

550 

15 

55-7 

— 

20 

— 

650 

80 

— 

538 

40 

— 

i            ''-' 

In  the  shallow  north  loch  the  temperature  was  found  to  be  consiant 
from  surface  to  bottom,  and  in  the  south  loch  the  temperature  was 
constant  from  the  surface  down  to  a  depth  of  20  feet  (tboagh  more 
than  half  a  degree  lower  than  in  the  north  loch);  between  20  and 
30  feet  the  fall  was  l°-2,  and  between  30  and  40  feet  l°-7— a  fall  of 
nearly  S"*  in  the  20  feet  of  depth. 

Loch  Achanali  (see  Plate  II.). — Looh  Achanalt  is  an  irregular  shallow 
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loob  apparently  in  prooess  of  being  silted  up,  the  material  brought 
down  by  the  river  Bran  forming  two  long  spits  extending  out  towards 
tbe  centre  of  the  loch.  The  northern  spit  extends  nearly  aoross  the 
loch,  joining  the  islands,  and  leaving  only  a  narrow  passage  close  to 
the  eastern  shore,  through  which  there  was  a  strong  current,  and  thus 
practically  cutting  the  loch  into  two  portions.  The  western  shores 
are  bordered  by  weeds.  It  flows  into  Loch  a'  Chuilinn  by  a  short  and 
rapid  stream,  the  difference  in  level  exceeding  4  feet;  the  Highland 
railway  is  carried  over  the  passage  between  the  two  lochs.  Loch 
Achanalt  is  approximately  quadrangular  in  outline,  its  maximum 
diameter  exceeding  three-quarters  of  a  mile,  and  it  covers  an  area 
of  about  160  acres,  or  one-quarter  of  a  square  mile.  The  deepest  water 
was  found  comparatively  close  to  the  western  shore,  south  of  the 
entrance  of  the  river  Bran,  where  two  soundings  of  9  feet  and  two 
soundings  of  8  feet  were  recorded.  The  volume  of  water  is  estimated 
at  81  million  cubic  ftet,  and  the  mean  depth  at  4^  feet — ^half  the 
maximum  depth.  The  area  draining  directly  into  Looh  Achanalt  is 
very  large,  exceeding  39  square  miles ;  but  since  it  receives  the  outflow 
from  Lochs  a'  Chroisg  and  (xown,  its  total  drainage  area  exceeds 
72|  square  miles,  or  290  times  the  area  of  the  loch.  Looh  Achanalt 
was  surveyed  on  August  9,  1902,  when  the  elevation  of  the  lake- 
surface  was  found  to  be  865*1  feet  above  the  sea;  when  levelled  by 
the  Ordnance  Survey  oflScers  on  May  9,  1870,  the  elevation  was  864*7 
feet  above  sea-level.  The  temperature  of  the  surface  water  on  the 
date  of  the  survey  was  67^*1  Fahr. ;  the  temperature  of  the  river  Bran 
being  55°*2,  and  of  the  air  50^*8.  On  August  19,  1901,  Mr.  Clark 
observed  a  temperature  of  60^*1  at  the  surface,  and  a  temperature  of 
60°*4  at  a  depth  of  5  feet. 

Loch  a'  Chuilinn  (see  Plate  IL).^Looh  a*  Chuilinn  (or  Calen)  trends 
east  and  west,  is  irregular  in  outline,  of  varying  width,  and  with  an 
undulating  floor.  It  is  1^  miles  in  length,  with  a  maximum  breadth  of 
one- third  of  a  mila  Its  waters  cover  an  area  of  about  113  acres,  and 
it  drains  directly  an  area  of  nearly  1^  square  miles ;  but  as  it  receives 
the  outflow  from  Loch  Achanalt,  its  total  drainage  area  is  over  74 
square  miles — over  four  hundred  times  the  area  of  the  loch.  The 
maximum  depth  of  43  feet  was  observed  approximately  near  the  middle 
of  the  loch.  The  volume  of  water  is  estimated  at  50  million  cubic  feet, 
and  the  mean  depth  at  10^  feet.  The  bottom  of  Looh  a'  Chuilinn  is 
mo6t  irregular ;  close  to  the  west  end  is  a  10-feet  basin,  with  a  maximum 
depth  of  29  feet,  the  slopes  of  which  are  in  places  steep,  depths  of  20 
and  21  feet  having  been  found  close  in-shore.  Separated  from  this 
western  basin  by  an  interval  of  about  600  yards,  in  which  the  depth 
does  not  exceed  8  feet,  lies  the  central  10-feet  basin,  enclosing  the 
maximum  depth  of  the  looh  (43  feet),  and  here  again  the  slope  is  steep, 
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one  sonndiDg  of  29  feefe  being  recorded  oloee  to  the  ■onthtm  ihore* 
Separated  from  this  oentral  burin  by  a  short  iDtcrrd,  7  feet  in  depth, 
18  a  small  eastern  basin,  with  a  mftzimnm  depth  of  29  feet,  and  after 
another  shallow  interval  the  water  deepens  at  the  exit  of  the  outflowing 
river,  where  soundings  of  13  feet  were  takm.  Of  the  entire  lake- 
fiooT,  75  acres  (or  67  per  cent)  are  corered  hj  less  than  10  feet  of 
water,  and  7  acres  (or  6  per  cent)  by  more  than  25  feet  of  water.  The 
loch  was  snrreyed  on  Angnst  11, 1902,  when  the  eleration  of  the  lake« 
saAoQ  was  found  to  be  360-8  feet  above  the  sea. 

Tem^^aiure  Ob$ervati(m$, — The  following  table  gives  the  resolts  of 
ohservations  taken  in  Looh  a'  Chmlinn  by  Mr.  Clark  on  Angnst  19, 
1901,  ai^  by  the  Lake  Survey  on  Angnst  11,  1902  :--- 


Depth  in  fteL 


tSTifcLVT        A«r»tlM»^ 


"  Kahr. 

1            '  KAbr. 

0 

603 

'            557 

5 

60O 

^ 

10 

fi96 

— 

15 

_ 

551 

20 

596 



30 

— 

517 

40 

58-6 

— 

These  observations  show  that  the  whole  body  of  water  was  mnch 
wanner  in  1801  than  at  the  same  season  in  1002,  the  differenoe  amonnt- 
ing  on  the  average  to  abont  4*^;  the  range  of  temperature  was  in  esoh 
esse  small. 

Loch  Fannich  (see  Plate  III.). — Looh  Fannich  is  the  largest  within 
tlie  Cromarty  firth  drainage-basin,  and  is  surpassed  in  depth  only  by 
Looh  Glass.  It  is  situated  in  Fannioh  deer-forest  amid  splendid  soenery 
(see  Fig.  3),  the  mountains  along  the  northern  shore  rising  to  heights 
exceeding  3000  feet,  inolnding  An  Goileachan  (3015  feeOi  Meallan 
Kaiiigidh  (3109),  Sgurr  Mor  (3637),  Sghrr  nan  Ckoh  Oeala  (3500), 
Sgiirr  Breao  (3000),  and  A*Chailleaoh  (3276).  The  trout-fishing  is 
good,  the  fish  being  of  fair  size,  but  the  loch  is  strictly  preserved. 
The  general  trend  of  the  looh  is  east  and  west,  but  the  two  ends  have 
a  tendency  to  bend  slightly  to  the  northwards.  Looh  Fannich  is  nearly 
7  miles  in  length,  the  maximum  breadth  exceeding  three-quarters  of  a 
mile,  and  the  mean  breadth  is  over  half  a  mile.  Its  waters  cover  an  area 
of  2300  acres  (or  over  3^  square  miles),  and  it  drains  an  area  ten  times 
greater  (over  35^  square  miles).  The  maximum  depth  of  282  feet  was 
oliserved  about  1^  miles  from  the  east  end,  and  about  5.^  miles  from  the 
west  end.  The  volume  of  water  is  estimated  at  10,920  millions  of  cubic 
feet,  and  the  mean  depth  at  nearly  109  feet.  Loch  Fannioh  forms  a 
^mple  basin,  all  the  contour-lines  enclosing  continuous  areas,  though  tho 
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deepest  part  (ezceediog  200  feet  in  depth)  lies  in  the  eastern  half  of 
the  looh.  The  50 -feet  area  extends  from  end  to  end,  ooinoiding  approxi- 
mately  with  the  outline  of  the  looh.  The  100-feet  area  approaches  to 
within  half  a  mile  from  both  ends,  and  is  nearly  6  miles  in  length ; 
there  is  a  slight  shoaling  of  the  water  opposite  Budha  M6r  to  103  feet, 
with  deeper  water  to  the  east  and  west.  The  150-feet  area  is  distant 
over  2^  miles  from  the  west  end,  and  is  over  3^  miles  in  length.  The 
200-foet  area  is  2^  miles,  and  the  250-feet  area  If  miles,  in  length,  and 
they  approach  to  within  three-quarters  of  a  mile  from  the  east  end. 
The  slight  shoaling  opposite  Budha  M6r  has  already  been  referred 
to,  and  a  similar  shoaling  is  observable  within  the  200-feet  contour 
opposite  Fannich  Lodge,  where  the  depth  decreases  from  226  feet  to 
212  feet,  and  increases  again  on  proceeding  eastwards  into  the  250-feet 
area ;  these  two  shoalings  are  indicated  in  the  longitudinal  section  A-B 
on  the  map.  A  sinuosity  is  also  seen  in  the  200-feet  contour  off  the 
southern  shore,  opposite  Fannioh  Lodge,  due  to  the  shoaling  of  the 
water  from  202  to  191  feet,  but  on  the  whole  the  lake-floor  may  be  said 
to  be  extremely  regular  in  conformation.  The  cross-section  C-D  is 
taken  across  the  looh  in  the  position  of  the  deepest  sounding.  The 
areas  between  the  consecutive  contour-lines  drawn  in  at  equal  interval?, 
and  the  percentages  to  the  total  area  of  the  loch,  are  as  follows : — 

Feet  Acres.  Percent 

Oto  60  

50  „  100  

100  „  150  

150  „  200  

200  „  250  

Over  250  

2305       1000 

The  regularity  of  the  average  slope  of  the  bottom  is  indicated  by  the 
gradually  decreasing  areas  between  the  contour4ines,  and  the  compara- 
tively large  area  within  the  deepest  contour  indicates  the  flat-bottomed 
character  of  the  deeper  part  of  the  looh. 

Loch  Fannich  was  surveyed  on  August  13  and  14,  1902,  and  the 
elevation  of  the  lake-surface  was  found,  on  commencing  the  survey,  to 
be  821*9  feet  above  sea-level,  which  is  identioal  with  the  level  obeerved 
by  the  Ordnance  Survey  on  May  27,  1870. 

Temperature  Observations, — The  temperatare  of  the  surface  water 
during  the  two  days  spent  on  the  survey  varied  from  o2°-7  Fahr.  to 
58^*1  (the  air-temperature  during  the  same  period  varying  from  51°'8  to 
57°*9).  Two  serial  temperatures  were  taken  on  August  14,  1902,  with 
the  following  results  : — 
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Each  of  these  reries  iliows  a  raoge  from  snrraca  to  boitom  of  about 
8^^  The  temperature  was  higher  in  the  upper  40  feet  of  water  towards 
the  west  end  of  the  loch  than  in  the  deep  water  towards  the  east  end, 
bat  at  the  depth  of  100  feet  the  temperatnre  was  2^  lower  in  the  former 
position.  Ofif  Budha  M6r  there  was  a  fall  of  2^*5  between  40  and  70 
feet,  and  a  farther  fall  of  3^-3  between  70  and  100  feet  (eqnal  to  5 '8  in 
tiie  60  feet  of  water),  while  in  the  deepest  part  there  was  a  fall  of  2 '4 
between  50  and  100  feet,  and  a  farther  fall  of  3^  between  100  and  150 
feet  (equal  to  5°'4  in  the  100  feet  of  water).  All  the  obserrations 
indicate  a  range  of  temperature  throughout  the  entire  body  of  wator 
amounting  to  13°* 7. 

Loeli  Luichart  (see  Plate  lY.). — Loch  Luichart  is  another  large  and 
important  loch  within  the  Cromarty  firth  drainage-basin,  seoond  as  regards 
length  only  to  Looh  Fannich,  though  slightly  inferior  as  regards  super- 
ficial area  to  Loch  Glass.  It  is  a  good  fishing  loch  situated  amid  grand 
scenery,  where  Strath  Bran  bends  to  the  south-east  to  join  Strath  Conon 
(see  Fig.  4).  Its  general  trend  is  north-west  and  south-east,  l)ending 
round  the  base  of  Sgurr  Mairo-suidhe,  and  it  is  broadest  at  the  north- 
west end,  narrowing  towards  the  south-east  It  is  5  miles  in  length, 
widi  a  maximum  width  of  nearly  a  mile,  the  mean  width  being  one- 
third  of  a  mile.  Its  waters  cover  an  area  of  about  1130  acres,  or  1 J 
square  miles,  and  it  drains  directly  an  area  of  about  39^  square  mileH, 
but  since  it  receives  the  outflow  from  all  the  lochs  deficribed  in  the 
preceding  pages,  its  total  drainage  area  is  very  largo — about  149.^  square 
miles,  an  area  eighty-five  times  greater  than  the  area  of  the  loch.  The 
maximum  depth  of  164  feet  was  obserTed  about  H  milep,  or  about 
one-third  of  the  length  of  the  loch,  from  the  north-west  end.  Tho 
volume  of  water  is  estimated  at  3288  millions  of  cubic  feot,  and  the 
mean  depth  at  nearly  67  feet.  The  loch  was  surveyed  on  August  16, 
1902,  when  the  elevation  of  the  lake-surface  was  found  to  be  249-8  feet 
above  the  sea. 
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The  floor  of  Loch  Luichart  is  irregular,  there  being  three  50-feet 
basins  separated  by  shallower  water.  The  largest  and  deepest  lies  in  the 
wider  north-western  half  of  the  loch,  and  is  abont  2^  miles  in  length, 
approaching  to  within  less  than  200  yards  from  that  end.  The  central 
50-feet  basin  is  separated  from  the  north-western  basin  by  an  intenralof 
half  a  mile,  in  which  lies  the  single  small  island  in  the  loch,  and  where 
the  depth  in  the  centre  at  another  place  is  only  5  feet,  and  is  over  1^ 
miles  in  length.  Immediately  to  the  south-east  of  this  central  basin 
there  is  a  narrow  constriction  in  the  outline  of  the  loch,  in  which  a 
de{;th  of  16  feet  was  recorded,  succeeded  by  a  slight  expansion  contain- 
ing the  third  50-feet  basin,  with  a  maximum  depth  of  55  feet  and  of 
small  extent.  The  principal  100-feet  basin  in  the  north-western  part 
of  the  loch  is  nearly  2  miles  in  length,  and  encloses  the  deepest  part  of 
the  loch.  Two  small  subsidiary  100-feet  basins  lie  within  the  central 
50-feet  basin :  one  based  upon  an  isolated  sounding  of  100  feet,  the 
other  near  the  south-eastern  end  having  a  maximum  depth  of  115  feet. 
The  1 50-feet  basin  is  nearly  a  mile  in  length,  and  is  distant  three- 
quarters  of  a  mile  from  the  north- wost  end  of  the  loch ;  the  maximum 
depth  of  164  feet  was  recorded  near  the  south-eastern  end  of  the  basin. 
It  is  curious  to  note  the'diflference  in  the  outline  of  this  1 50-feet  basin 
as  compared  with  the  outlines  of  the  50  and  100-feet  basins  enclosing 
it,  for,  while  the  shallower  oontours  follow  approximately  the  shore- 
line, and  therefore  enclose  areas  widest  towards  the  north-west  and 
narrowing  gradually  in  the  opposite  direction,  the  150-feet  basin  is 
widest  towards  the  south-east  and  narrows  gradually  to  the  north-west 
as  the  outline  of  the  loch  widens  out.  At  the  same  time  the  deep  basin 
approaches  nearer  to  the  northern  shore  at  its  north-west  end,  while  it 
approaches  nearer  to  the  southern  shore  at  the  opposite  deeper  end,  so 
that  at  the  position  of  the  deepest  sounding  the  slope  off  the  southern 
shore  is  much  steeper  than  off  the  northern  shore,  as  is  well  brought  out 
in  the  cross-section  C-D  on  the  map.  The  longitudinal  section  A-B 
down  the  centre  of  the  loch  shows  the  three  basins  included  in  the  loch, 
each  successively  deeper  on  proceeding  towards  the  north-west  end. 
The  areas  between  the  consecutive  contour-lines,  and  the  percentages 
to  the  total  area  of  the  loch,  are  as  follows : — 

Fe«t. 

0  to  50  

50  „   100  

100  „  150  

Over  150  

1129       1000 

Temperature  Observations, — The  following  table  gives  the  results  of 
observations  taken  in  Loch  Luichart  by  Mr.  Clark  on  August  25,  1901, 
and  by  the  Lake  Survey  on  August  16,  1902  :—     . 
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FIG.    4. — LOCH   LUICHART,    LOOKING    ACROSS   THK    HKAD   OK   THE    LAKK. 
(Photo  by  Mr.  Darid  Brigham.) 
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The  range  of  temperature  shown  by  the  1001  obeerTaiioni  amonnta 
ta  10^  while  that  shown  by  the  1902  obterrations  amonnU  to  8  .  The 
temperature  of  the  npper  60  feet  of  water  was  higher  in  1901  than  was 
observed  in  1902,  as  was  aUo  the  case  at  a  depth  of  100  fee^  bat  a 
lower  reading  was  recorded  at  80  feet  in  1901  than  at  70  and  75  feet  in 
1902.  The  two  serials  taken  in  1902  show  the  effect  of  the  strong  wind 
which  was  blowing  up  the  loch  at  the  time  of  the  burvey,  the  maximum 
temperature  obserred  extending  down  to  a  depth  of  70  feet  near  the 
head  of  the  looh,  whereas  1\  miles  farther  down  the  loch  the  temperatore 
was  always  lower,  amounting  to  a  difference  of  1'''2  at  50  feet  and  4^  4 
at  70  feet«  beyond  which  depth  a  much  larger  fall  of  temperature  was 
observed  towards  the  head  of  the  loch  than  was  lecorded  farther  down 
(equal  to  a  fall  of  7^-5  in  the  interval  of  20  feet  between  70  and  90  feet 
in  the  former  case,  and  a  fall  of  3^'2  in  the  interval  of  25  feet  between 
75  and  100  feet  in  the  latter  case). 

Loch  Beannachan  (sec  Plato  II.). — ^Loch  Beannachan  (or  Bennachran) 
is  situated  at  the  bead  of  Strath  Conon,  amid  wild  moorland  scenery-. 
It  trends  in  a  west-north-west  and  east-south-east  direction,  narrowing 
towards  the  eastern  end.  It  is  over  If  miles  in  length,  with  a  maxi- 
mum breadth  of  one-third  of  a  mile,  the  mean  breadth  being  a  quarter 
of  a  mile.  Its  waters  cover  an  area  of  2G7  acres,  or  nearly  half  a  eqnare 
mile,  and  it  drains  an  area  seventy-two  times  greater— an  area  exceed- 
ing 30  square  miles.  The  maximum  depth  of  176  feet  was  observed 
approximately  near  the  centre  of  the  looh.  The  volume  of  water  is 
estimated  at  819  million  cubio  feet,  and  the  mean  depth  at  70 j  feot. 
The  loch  was  surveyed  on  August  22,  1902,  when  the  elevation  of  the 
lake-stirface  was  found  to  be  465*6  feet  above  sea-level ;  when  visited 
by  the  officers  of  the  Ordnance  Survey  on  Juno  6,  1870,  the  elevation 
was  465*1  feot  above  the  sea. 

Loch  Beannachan  forms  a  simple  basin,  the  oontour-lines  following 
approximately  the  outline  of  the  loch,  but  approaching  in  each  case 
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nearer  to  the  western  than  to  the  eastern  end.  There  is  a  large  wooded 
island  at  the  entrance  of  the  inflowing  river  at  the  west  end,  and  a 
small  island  near  the  exit  of  the  outflowing  river  at  the  opposite  end. 
The  slope  ofi*-shore  is  in  some  places  very  steep,  especially  at  certain 
points  along  the  southern  shore,  and  at  the  position  of  the  deepest 
sounding  the  slope  is  steeper  off  the  southern  than  off  the  northern 
shore,  as  is  shown  in  the  cross  section  C-D  on  the  map.  The  longi- 
tudinal section  A-B  shows  the  gradual  slope  towards  the  two  end*», 
with  quite  a  flat-bottomed  character  in  the  deeper  water,  which  is  also 
indicated  by  the  larger  area  between  100  and  150  feet  than  between 
50  and  100  feet,  as  given  in  the  following  table: — 

Feet. 

0  to    50  

50  „   100  

100  „  160  

0?er  150  


Acres. 

Per  cent. 

113 

42-3 

67 

250 

72 

27-2 

15 

5-5 

267 


1000 


Temperature  Ohaervations, — A  series  of  temperatures  taken  in  the 
deepest  part  of  the  loch  at  4.15  p.m.  on  August  22,  1902,  gave  the 
following  results  : — 


550-0  Fahr. 

56°-0 

» 

54°-8 

99 

530-0 

♦» 

5209 

i» 

62O0 

t» 

50O-5 

»♦ 

4609 

»t 

460-1 

}> 

400-0 

99 

Sorfaoo 

lOfoet 

20    „ 

30    „ 

40    „ 

50    „ 

60    „ 

75    „ 
100    „      , 
170    „ 


This  series  shows  a  range  of  temperature  from  surface  to  bot(om 
amountiDg  to  9°  Fahr.  The  upper  20  feet  of  water  was  practically  of 
uniform  temperature,  followed  by  a  fall  of  1°*8  between  20  and  30  feet, 
but  the  greatest  fall  observed  was  one  of  3^*6  between  60  and  75  feet 

Loch  Achilly  (see  Plate  V.). — Loch  Achilty  is  a  small  but  deep  loch 
in  Torrachilty  Wood,  near  Strathpeffer,  containing  char.  In  outline  it 
is  somewhat  elliptical,  with  the  long  axis  trending  north-east  and 
south-west.  It  is  about  1500  yards  in  length,  by  700  yards  in  maxi- 
mum breadth,  the  mean  breadth  being  450  yards.  Its  waters  cover  an 
area  of  about  147  acres  (or  nearly  a  quarter  of  a  square  mile),  and  it 
drains  an  area  exceeding  2  square  miles.  The  maximum  depth  of 
119  feet  was  observed  about  250  yards  from  the  western  shore.  The 
volume  of  water  is  estimated  at  332  million  cubic  feet,  and  the  mean 
depth  at  51 1  feet.    The  floor  of  Loch  Achilty  is  irregular.     The  10-feet 
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contour  follows  approximately  the  ooiline  of  the  loch,  in  many  pla 
^)pioadiing  Tery  dose  to  the  shore,  bat  the  deeper  oontoors  are  all 
Biniioiis  in  character,  and  there  are  two  small  baains  exceeding  100  feet 
in  depth,  the  larger  and  deeper  towards  the  western  shore,  and  the 
smaller,  based  on  a  sounding  of  112  feet,  near  the  centre  of  the  loch. 
Deep  soundings  were  recorded  in  some  positions  near  shore,  while  in 
other  positions  comparatiTely  shallow  soundings  were  taken  some 
distance  off  shore.  A  longitudinal  section  along  the  axis  of  maximum 
depth  is  shown  in  section  C-D  on  the  map.  The  areas  between  the 
consecutive  contour-lines,  and  the  percentages  to  the  total  area  of  the 
locb,  are  as  follows : — 


Feet. 

Oto  25 
25„  50 
50  „  75 
75  „  100 
OTerlOO 


AcM. 

Ptrcoii 

41 

28  0 

28 

IM 

89 

..        26^ 

80 

..        20^ 

9 

64 

— • 

147 

lOOD 

This  table  shows  a  smaller  area,  and  therefore  an  aversge  steeper 
slope,  between  25  and  50  feet,  than  in  the  deeper  water.  The  loch  was 
Borreyed  on  August  20  and  21,  1902,  when  the  elevation  of  the  lake- 
burfaoe  was  found  to  be  98*5  feet  above  the  sea,  so  that  the  lOO-fect 
contours  show  approximately  the  two  small  portions  of  tie  lake-fl(x>r 
which  lie  below  the  level  of  the  sea. 

Temperature  Ohseroattom. — In  the  following  table  are  given  the  results 
of  three  series  of  temperatores  taken  in  Loch  Achilty  by  Mr.  Clark  in 
1001,  along  with  a  series  taken  in  1902  at  the  time  of  the  survey  :— 


Depth  in  feet. 


Augmill,  ifOl 
(B.  M.  CUrk). 


Anput  33,  1»0l 
(B.  U.  ClarkX 


Septemb«r  i,  \9Ql 
{&,  M.  Clark). 


August  31.  1903 
(Lftk«  Surffy). 


oF»hr. 

o  Fahr. 

"  Fthr. 

"Fafcr. 

0 

63-5 

619 

t8-4 

6 

— . 

61-9 

— 

^ 

10 

02-0 

_ 

581 

20 

— 

615 

.^ 

570 

25 

694 

573 

.^^ 

56-0 

ao 

— 

520 

— 

549 

85 

— 

460 



50-9 

40 

40-0 

44-0 

45-9 

48-0 

50 

— 

43-2 

432 

460 

55 

— 

42-8 

428 

— 

60 

— 

42*8 

42-8 

«. 

70 

42-3 





100 

~~ 

— 

449 

These  serials  indicate  a  most  remarkable  range  of  temperature— a 
range  amounting  to  21^*2  from  the  surface  to  a  depth  of  70  feet  on 
August  11,  1901,  and  lO^'l  from  the  sarfaoe  to  a  depth  of  60  feet  on 
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AngUBt  23, 1901 ;  the  range  observed  in  1902  was  muoli  lees,  viz.  13^*5 
from  tlie  sorfaoe  to  a  depth  of  100  feet.  Down  to  a  depth  of  25  feet  the 
readings  were  higher  in  1901  than  in  1902,  but  beyond  that  depth  the 
temperatore  was  lower  in  1901  than  in  1902,  The  greatest  fall  of 
temperature  was  observed  between  the  depths  of  25  and  40  feet  in  both 
seasons,  but  the  decrease  of  temperature  within  this  interval  of  15  feet 
amounted  in  1901  to  13°'3  and  13''-4,  while  in  1902  it  amounted  only  to 
S°.  The  only  observations  that  may  be  compared,  as  regards  raoge 
of  temperature,  with  these  in  Looh  Aohilty,  were  taken  in  Loch  Mon- 
zievaird  *  in  the  Tay  basin  on  June  8, 1903,  when  the  range  amounted 
to  20''*6  from  the  surface  to  a  depth  of  36  feet,  and  when  a  fall  of 
temperature  equal  to  1^*5  per  foot  of  depth  was  observed  between  5  and 
15  feet.  The  temperature  conditions  observed  in  Loch  Achilty  (as  well 
as  in  Loch  Monzievaird)  may  probably  be  ascribed  to  (I)  the  com- 
paratively great  depth,  (2)  the  comparatively  small  drainage  area,  and 
(3)  the  sheltered  position,  the  thickly  wooded  shores  tending  to  temper 
the  force  of  the  winds  blowing  across  the  surface  of  the  water.  Men- 
tion may  here  be  made  also  of  the  large  range  of  temperature  observed 
in  the  little  Loch  Dabh  f  in  the  nan  XJamh  basin  on  July  12, 1902,  when 
the  range  amounted  to  15|^°  from  the  surface  to  a  depth  of  100  feet;  it 
is  possible  that  under  favourable  weather  conditions,  and  later  in  the 
season,  the  range  of  temperature  in  the  waters  of  Loch  Dabh  may  equal 
that  observed  in  Loch  Achilty. 

Loch  Oaive  (see  Plate  Y.). — Loch  Garve  lies  about  5  miles  to  the 
west  of  Strathpeffer,  and  to  the  south-west  of  the  mighty  Ben  Wy  vis 
(3295  feet).  It  receives  the  drainage  from  a  large  tract  of  mountainous 
country  lying  to  the  north  and  north-west.  The  body  of  the  loch 
trends  in  a  north-west  and  south-east  direction,  and  is  somewhat 
elliptical  in  outline,  while  the  south-eastern  end  takes  a  slight  bend 
to  the  north-east.  The  loch  is  over  1^  miles  in  extreme  length,  with 
a  maximum  breadth  of  half  a  mile,  the  mean  breadth  being  over  one- 
third  of  a  mile.  Its  waters  cover  an  area  of  about  380  acres,  or  over 
half  a  square  mile,  and  it  drains  an  area  of  114  square  miles — an  area 
nearly  two  hundred  times  greater  than  that  of  the  loch.  The  maxi- 
mum depth  of  105  feet  was  observed  near  the  centre  of  the  loch,  but 
towards  the  south-western  shore.  The  volume  of  water  is  estimated 
at  721  million  cubic  feet,  and  the  mean  depth  at  43^  feet.  The  looh 
forms  on  the  whole  a  simple  basin,  with  a  slight  shoaling  at  the 
position  of  the  bend  in  the  outline  of  the  loch.  The  10-feet  and  25-feet 
contours  extend  from  end  to  end  of  the  loch,  following  approximately 
the  form  of  the  shore-line ;  but  the  deeper  contours  are  oonfined  to 

*  See  Geographical  Journal,  vol.  33,  p.  45;  and  Scottish  Geographical  Magazine, 
vol.  90,  p.  27,  January,  1904. 

t  See  Geographical  Journal,  voL  25,  p.  281,  March,  1905. 
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the  wide  body  of  the  looh,  the  50-ftet  beain  being  neerly  e  nile,  end 
the  lOO-feet  begin  needy  e  qnerter  of  e  mile,  in  length.  Off  the 
central  portione  of  both  the  north-eeetem  end  ■ooth-we^tem  ihoiee 
the  slope  is  moderately  steep.  The  IcmgttodiAel  Motion  A-B  on  the 
map  ia  taken  along  the  axle  of  mazimnm  depth,  and  ahowa  the  alight 
deepening  of  tho  water  near  the  aonth-eaatem  end.  The  areea  between 
the  oonseontiTe  contonr-Iinca,  and  the  peroentagea  to  the  total  aiea 
of  the  loch,  are.aa  foUowa : — 

Feet. 

Oto   25  

25  to    50  

50  to   75  

75  to  100  

Ofer  100  


Aowt 

IVrcMl 

181 

84-5 

104 

...        J74 

7% 

18-a 

C4 

lOD 

» 

«-4 

880 


100  0 


From  ihia  table  it  will  be  aeen  that  nearly  two-thirda  of  the  entire 
lake-floor  is  corered  by  leea  than  50  feet  of  water.  Loch  Qanre  waa 
snrreyed  on  Augaat  15, 1902,  when  the  eleration  of  the  lake-aurfaco 
was  fonnd  to  be  218*8  feet  above  the  aea;  when  Tiaited  by  the  Ordnance 
SaiYey  officers  on  Angost  15,  1871,  the  elevation  waa  210*6  feet  aboro 
Bea-level. 

Temperature  Observations. — The  following  iable  givea  the  results  of 
observations  made  in  Loch  Gkrve  in  1901  by  Mr.  Clark,  and  in  1903 
by  the  Lake  Survey : — 


l>cpth  In  ktt. 

Angittl  19.  INI 
(R.  M.  CUrli> 

AugWt  IS,  1N3. 

^  K»br. 

0 

59-3 

51-2 

5 

503 

— . 

10 

59-3 

5ft2 

15 

50-2 

— 

20 

592 

— 

30 

_ 

512 

40 

590 

50 

— 

540 

55 

554 



CO 

512 

70 

510 

53  5 

85 

490 

— 

The  1901  observations  show  a  range  exceeding  10^,  whereas  the  1902 
observations  show  that  tbe  temperature  was  practically  uniform  from 
surface  to  bottom,  whioh  may  perhaps  be  ascribed  to  the  influence 
of  the  strong  winds  prevailing  at  the  time  of  the  survey,  causing  a 
thorough  circulation  in  the  whole  body  of  water. 

Lock  Kindlon  (see  Plato  T.). — Loch  Einellan  is  a  small  sballow 
loch  near  StratbpeflTer,  which  was  surveyed  on  August  23,  1902.    The 
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elevation  of  the  lake-surfaoe  was  not  determined  by  levelling,  bnt 
from  the  Ordnanoe  Survey  contonrs  it  is  evidently  nearly  600  feet 
above  the  sea.  It  trends  north-east  and  sonth-west,  widest  in  the 
south-western  portion,  and  with  a  large  wooded  island  near  the  oentre. 
Weeds  abound  along  the  western  and  soutb-westem  shores,  and  also 
between  the  island  and  tbe  eastern  shore.  It  is  one-third  of  a  mile 
in  length,  and  its  waters  cover  an  area  of  about  15  acres.  Soundings 
of  10  and  11  feet  were  taken  to  the  north-east  of  the  island,  but  the 
deepest  part  lies  to  the  south-west,  the  maximum  deptb  of  16  feet 
having  been  observed  about  midway  between  the  island  and  the 
southern  sbore ;  73  per  cent,  of  the  lake-floor  is  covered  by  less  than 
10  feet  of  water.  The  volume  of  water  is  estimated  at  5  million  cubic 
feet,  and  the  mean  depth  at  over  7  feet.  The  temperature  of  the 
surface  water  at  12.30  p.m.  on  the  date  of  the  survey  was  58°'7  Pahr., 
and  at  a  depth  of  14  feet  58°*3. 

Loch  Ussie  (see  Plate  V.). — Loch  Ussie  (or  Usie)  is  about  a  mile 
from  Strathpeffer  and  3  miles  from  Dingwall.  It  is  irregular  and 
subcircular  in  outline,  with  a  maximum  diameter  from  north-east  to 
south-west  of  neirly  a  mile.  There  is  one  large  island  witb  a  heronry 
upon  it,  and  several  smaller  ones,  and  weeds  are  abundant  in  some 
of  the  bays  and  in  the  vicinity  of  the  islands.  It  was  surveyed  on 
August  29,  1902,  but  the  elevation  above  the  sea  was  not  determined 
by  levelling;  when  vbited  by  the  Ordnance  Survey  oflBcers  on  Sep* 
tember  7, 1870,  the  elevation  was  418-9  feet  above  sea-level.  Its  waters 
cover  an  area  of  nearly  200  acres,  or  less  than  one-third  of  a  square 
mile,  and  it  drains  an  area  of  nearly  4  square  miles.  The  loch  is  on 
the  whole  very  shallow,  with  a  deep  hole  in  the  north-eastern  part  of 
the  loch,  in  which  two  soundings  of  35  feet  were  taken ;  except  for  a 
neighbouring  sounding  of  22  feet,  the  remainder  of  the  lake-floor  is 
covered  by  less  than  20  feet  of  water,  and  all  the  western  and  southern 
parts  of  the  loch  are  less  than  10  feet  in  depth.  The  volume  of  water 
is  estimated  at  68  million  cubic  feet,  and  the  mean  depth  at  8  feet. 
Only  22  per  cent,  of  the  lake-bottom  is  covered  by  more  than  10  feet 
of  water,  and  only  2  per  cent,  by  more  than  25  feet  of  water.  At 
5.15  p.m.  on  the  date  of  the  survey  the  surface  temperature  was 
59'*-3  Fahr.,  and  a  reading  at  27  feet  gave  59**-0. 

Loch  6la88(Bee  Plate  YI.). — Loch  Glass  is  one  of  the  larger  and  more 
important  lochs  within  the  drainage  basin  of  the  Gromaity  firth,  and  it 
exceeds  in  depth  all  the  other  lochs  of  the  basin.  It  lies  in  a  moun- 
tainous district  to  the  north  of  Strathpeffer,  with  Ben  Wyvis  and  other 
peaks  exceeding  8000  feet  in  height  to  the  south-west,  and  lesser 
mountains  to  west,  north,  and  north-east.  It  trends  in  a  north-west 
and  soutt-east  direction,  but  with  a  slight  bend  in  the  outline,  causing 
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it  to  appear  somewhat  oreaoenfc-sliapecl.  Ife  ia  4  milea  in  langtb,  with  a 
maximum  width  near  the  centrd  of  two-thirda  of  a  mile,  nanowing 
gradually  towards  the  south-east  end,  where  the  rirer  Glass  flows  oat, 
the  mean  breadth  being  nearly  half  a  mile.  Its  waters  oorer  an  area  of 
nearly  2  square  miles,  and  it  drains  an  area  exoeeding  25  squire  miles. 
The  maximum  depth  of  365  feet  was  obsenred  nearer  the  north-west 
than  the  south-east  end,  and  towards  the  north-eastern  shore.  The 
▼olume  of  water  is  estimated  at  8265  millions  of  oabio  feet,  and  the 
mean  depth  at  159  feet  It  was  surveyed  on  August  26  and  27,  1902, 
but  the  elevation  of  the  lake-surfaoe  above  the  sea  was  not  determined 
by  levelling;  when  visited  by  the  Ordnance  Survey  officers  on 
September  1, 1868,  the  elevation  was  found  to  be  712*9  feet  above  sea- 
level.  Loch  Qlass  forms  a  simple  basin,  with  very  few  minor  undula* 
tions  of  the  lake-floor.  The  deeper  water  lies  towards  the  north-west 
end,  and  the  contour-lines  all  enclose  continuous  areas.  The  100- feet 
basin  is  2f  miles  in  length,  approaching  close  to  the  north-west  end,  but 
distant  nearly  a  mile  from  the  south-east  end.  The  200-feet  basin 
is  nearly  2  miles,  and  the  300-feet  basin  over  a  mile,  in  length,  being 
distant  respectively  1|  and  2  miles  from  the  south-east  end.  The 
Bonndings  indicate  here  and  there  slight  irregularities  on  the  lake-floor, 
and  sometimes  in  very  deep  water.  One  of  these  gives  rise  to  a  curious 
sinuosity  in  the  800-feet  contour^line  off  the  south-western  shore,  and  the 
sounding  immediately  to  the  south-west  of  the  maximum  depth  of  365 
feet  indicates  a  shoaling  of  the  water  to  346  feet,  followed  by  a  deepen* 
ing  of  the  water  to  354  feet,  which  is  well  brought  out  in  the  cross- 
section  C-D  on  the  map.  The  longitudinal  section  A«>B  shows  the  rapid 
deepening  of  the  water  on  proceeding  from  the  north-west  end,  and  the 
gradual  shoaling  of  the  water  on  approaching  the  opposite  end  of  the 
loch.  The  areas  between  the  consecutive  contour-lines,  and  the  per- 
centages to  the  total  area  of  the  loch,  are  as  follows  :^ 

Feet. 

0  to  100        

100  „  200        

200  „  800        

Oyer  800 

111)3  lOO'O 

The  comparatively  large  area  of  the  lake-floor  covered  by  more  than 
300  feet  of  water  indicates  the  flat-bottomed  character  of  the  deeper 
part  of  the  loch,  and  this  is  also  shown  by  the  comparatively  great 
width  of  the  200-feet  and  300.feet  basins,  and  is  well  seen  in  the  cross- 
lection  C-D. 

Temperature  Ohservations.^An  interesting  series  of  temperatures  was 
taken  in  the  deepest  part  of  Loch  Glass  at  6  p.m.  on  August  27,  1902, 
as  given  in  the  following  table : — 


Actus. 

Per  cenl 

45i 

381 

809 

25H 

269 

2*2  6 

161 

135 
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Siirfaoe 54°7  Fahr. 

50    „  5l°7      „ 

100    „  ■     460-2      „ 

150    „  430-5     „ 

£0\3  ff  •••  ••!  •■•  •••  •••  •••  •••  4Z^*0  yf 

350    „      4208     „ 

This  series  shows  a  range  oF  temperature  from  surface  to  bottom 
amounting  to  12°'4,  the  greatest  fall  being  one  of  5^*5  between  50  and 
100  feet.  The  temperatures  taken  in  Loch  Achilty  six  days  earlier 
gave  a  higher  temperature  from  the  surface  down  to  80  feet  than 
was  observed  at  the  surface  of  Loch  Glass,  but  a  lower  tempera- 
ture at  50  feet  and  100  feet,  the  differences  being  respectively  5'''7 
and  l°-3. 

Loch  Morie  (see  Plate  VII.). — Looh  Morie  (or  Muilie)  lies  less  than 
2  miles  to  the  north  of  Looh  Olasif,  with  the  crests  of  Meall  Beag 
(2121  feet)  and  Meall  Mor  (2419  feet)  rising  between  them.  It  b 
an  important  and  deep  loch,  containing  trout,  but  the  fishing  is  pre- 
served. Loch  a'  Ghaoruinn  and  Loch  Magharaidb,  which  flow  into  it, 
could  not  be  sounded  for  lack  of  boats.  It  trends  in  a  north-west  and 
south-east  direction,  with  a  slight  sinuosity  in  its  outline.  It  is  2^  miles 
in  length,  with  a  maximum  brealth  of  over  half  a  mile.  Its  waters 
over  an  area  of  nearly  a  square  mile,  and  it  receives  the  drainage  from 
a  large  tract  of  th^  mountainous  country  to  the  north-west,  the  area 
of  which  exceeds  35  square  miles.  The  maximum  depth  of  270  feet 
was  observed  in  the  central  part  of  the  loch,  but  nearer  the  south* 
western  than  the  north-eastern  shore,  as  will  be  seen  in  the  cross-section 
G'D  on  the  map,  which  is  taken  at  the  position  of  the  deepest  sounding. 
The  volume  of  water  is  estimated  at  3201  millions  of  cable  feet,  and  the 
mean  depth  at  125  feet.  Loch  Morie  was  surveyed  on  August  28,  1902, 
when  the  water-surface  was  found  to  be  621*6  feet  above  the  sea;  when 
visited  by  the  Ordnance  Survey  officers  on  September  28,  1868,  the 
elevation  was  622  feet.  The  loch  forms  a  simple  basin,  the  contour- 
lines  all  enclosing  continuous  areas.  The  shallower  contours  follow 
approximately  the  outline  of  the  loch,  but  the  deeper  ones  bend  in  their 
central  portions  towards  the  south-western  shore.  The  100-feet  basin 
is  over  1 J  miles,  and  the  200-feet  basin  is  over  a  mile,  in  length.  The 
slope  of  the  bottom  is  in  some  places  very  steep — ^for  instance,  off  the 
south-western  shore  towards  the  north-west  end,  where  a  sounding 
of  75  feet  was  taken  about  60  feet  from  shore,  and  one  of  124  feet  about 
120  feet  from  shore,  showing  in  each  case  a  gradient  exceeding  1  in  1. 
The  areas  between  the  consecutive  contour-line's,  and  the  perc  ^ntages  to 
the  total  area  of  the  looh,  are  as  follows  :  ^ 
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It  will  be  obeeTYed  that  the  area  between  50  and  10<)  feet,  and  (o  a 
lesB  extent  that  between  100  and  150  feet,  are  smaller  than  the 
sliallower  and  deeper  zones,  indicating  an  average  slope  steeper  between 
50  and  150  feet  than  elsewhere.  The  temperature  of  the  snrFaoe  water 
was  54^*0  Fahr.  on  the  date  of  the  snr^ey,  bat  serial  temperatares  ooald 
not  be  attempted  on  aooonnt  of  the  gale  that  was  Uowbg. 

Lock  E^e  (see  Plate  YIII.).— Looh  Eje  is  a  rather  large  bnt  Tory 
shallow  loch,  about  3  miles  from  Tain  and  a  mile  from  Inver  1>ay,  an 
inlet  of  the  Dornoch  firth.  It  was  surveyed  on  September  26, 1<»02,  when 
the  surface  of  the  water  was  found  to  stand  47*8  feet  al)0ve  the  sea ;  on 
December  24, 1867,  the  Ordnance  Survey  officers  found  the  elevation  to 
be  50-7  feet  abore  sea-level,  or  3  feet  higher  than  in  1002.  The  loch 
is  li  miles  in  length,  with  a  maximum  width  of  nearly  two-thirds  of  a 
mile,  and  covers  an  area  of  over  210  acres,  cr  one-third  of  a  square  mile. 
The  maximum  depth  is  7  feet,  and  the  mean  depth  4  feet,  the  volume  of 
water  being  estimated  at  37  million  cubic  feet.  The  loch  is  a  flat- 
bottomed  shallow  basin,  45  per  cent,  of  the  lake-flo^r  being  covered  by 
more  than  5  feet  of  water.  The  temperature  of  the  surface  water  on  the 
date  of  the  survey  was  54''-8  Fahr.,  while  a  reading  at  the  bottom 
in  7  feet  gave  55'^'0. 

The  particulars  regarding  the  lochs  dealt  with  in  this  paper  are 
collected  together  in  the  table  on  p.  62  for  conveoienoe  of  reference  and 
comparison. 

From  this  table  it  will  be  seen  that  in  the  sixteen  lochs  under 
consideration,  which  cover  an  area  of  over  11  i  square  miles,  nearly 
2200  soundings  were  taken,  or  an  average  of  188  soundings  per  square 
mile  of  surface.  The  aggregate  volume  of  water  contained  in  the  lochs 
is  estimated  at  nearly  30,000  millions  of  cubic  feet,  and  the  area  drain- 
ing into  them  is  over  366  square  miles,  or  thirty-one  and  a  half  times 
the  area  of  the  lochs« 
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NOTES  ON  THE  GEOLOGY  OF  THE  CONON  BASIN. 

B7  B.  N.  PEACH,  LLJ>.,  WAB^  and  J.  BORHB,  hLJ>^  F.R.1. 

Tus  rock  groups  enteriog  into  the  geological  ttruetiire  of  the  Cooon  boiln  aod  the 
area  incladiDg  Strath  Glass  and  Strath  Butdale,  north  of  Ben  Wjrris,  belong  to  the 
crystalline  schists  and  the  Old  Red  Sandstone.  A  Hoe  drawn  from  a  point  in 
Strath  Rosdale  above  Ardross  Castle,  sonth-west  bj  EUeneaeh  in  Strath  OUss» 
Acbtemeed  station,  the  Falls  of  Bogie,  and  across  the  Conon  to  Glen  Orrin  abore 
MuirtowD  House,  roughly  marks  the  boandary  between  the  metamorphic  rocks  to 
the  w&i  and  the  Old  Bed  Sandstone  bordering  the  Cromarty  firth.  It  will  thus 
be  seen  that  the  crystalline  echists  form  not  only  the  greater  part  of  the  basin,  but 
also  the  highest  and  wildest  territory. 

From  the  researches  of  the  Gkological  Sonrey,  extending  orer  the  greater 
p(^ion  of  the  area  under  descriptioD,  it  would  appear  that  the  metamorphic  rocks 
may  be  arranged  in  two  diTisions :  (1)  a  gronp  of  scid,  bask,  and  nltrabasic  rock«, 
resembling  certain  types  of  Lewisian  gneiss  of  pre-Torridonian  age  along  the 
western  seaboard  of  Sutherland  and  Boss ;  (2)  the  If oine  series,  representing  altered 
sediments  and  including  the  roidn  subdiyisionF,  (a)  granulitie  qutrta-schists  or 
quartz  biotite  granulites,  (h)  flsky  muscofite  biotite  schists  or  gneiss  frequmtly 
gvnetiferous,  end  passing  into  flaggy  mica-schists  (pelitio  schists). 

Though  the  group  of  rocks  of  Lewisian  type  comprise  certain  acid  granulitie 
gneisses  that  closely  resemble  the  quartzoce  members  of  the  Ifoine  eerier,  yet  their 
dominant  feature  is  the  alternation  of  scid  and  bafio  materials  in  the  form  of 
biotite  and  hornblende  gneicser.  With  these  are  associated  bands  of  garnet, 
amphibolite,  and  homblende«8chist  that  hsTs  been  mapped  for  some  distance  both 
in  the  Fannich  mountains,  and  near  Scardroy,  in  the  basin  of  the  Meig.  In  some 
areas  schists  of  ultra-basic  type  appear  that  represent  original  masses  of  peridotite. 
This  group  forms  isolated  areas  or  inliers  in  the  midst  of  the  Moine  series,  belog 
regarded  as  older  than  the  latter,  and  probably  representing  the  floor  or  platform 
on  which  the  members  of  the  Moine  series  rest.  It  is  significant  that  different 
bands  of  the  so-csUed  Lewisian  gneisses  in  the  Conon  basin  are  in  contact  with  the 
erystalline  Moine  schists  of  sedimentary  origin,  and  that  different  subdirisions  of 
tbe  latter  overlap  the  former. 

These  gneisses  of  Lewisian  type  appear  at  intenralp,  sometimes  forming  com- 
paratively narrow  zones,  and,  again,  rather  broad  belts.  On  the  north  and  west 
Bbpes  of  the  Fannich  mountains  they  have  leen  traced  for  seTeral  mile*,  being 
there  overlain  and  underlidn  by  the  flaky  muscoTite-biotite  schists  of  the  Moine 
aeries.  Southwards  between  Strath  Bran  and  the  basin  of  the  Meig,  near  Scsrdroy, 
there  is  a  large  development  of  them,  where  their  relations  to  the  Moine  schists  are 
well  displayed.  They  likewise  appear  in  Glen  Orrin,  and  southwards  towards  Glen 
Stratbfarrar,  and  eastwards  near  Loch  Lnichart. 

With  the  exception  of  certain  masses  of  foliated  and  unfoliated,  intrusive,  igneous 
recks,  the  members  of  the  Moine  series  occupy  the  rest  of  the  area  covered  by  the 
crystalline  schists,  llieir  lithological  characters  are  comparatively  uniform.  The  two 
main  euhdivisions,  already  indicated,  graduate  into  each  other  in  certain  lccalitiei>, 
thus  forming  an  intermediate  type  between  the  highly  quartsose  granulitie  schists  on 
tbe  one  hand,  and  the  flaky  muscovite-biotite  schists  on  the  other.  The  members 
of  tbe  Moine  series,  which  have  the  largest  development  and  the  widest  distribution, 
consist  of  granulitie  quartz-schists  or  quartz-lnotite  granulites,  but  the  pelitio 
schists  sometimes  form  the  most  elevated  ground,  as,  for  instance,  on  Sgi!irr  Mor 
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Fannich  (3637  feet),  the  highest  of  the  Fannich  mountains.*  The  hoandary-line 
between  the  two  main  subdivisions  of  the  Moine  series  is  highly  inyolved,  showing 
intricate  rapid  folding,  frequently  isoclinal,  and  pointing  to  intense  reduplication  of 
the  strata.  The  most  prominent  belts  of  the  gametiferous  muscoTite-schists  have 
a  wide  distribution  in  the  basin  of  the  Oonon.  For  example,  they  appear  in  tie 
Fannich  mountains,  and  extend  south-west  by  Ben  Fionn  and  Loch  Bosque  to 
Moruisg,  east  of  Glen  Carron.  They  likewise  appear  in  Glen  Orrin  and  Glen  Moig, 
and  prominent  bands  have  been  traced  more  or  less  continuously  from  Strath  Bran 
north-north-west  by  Aultgubh  and  the  hills  west  of  Strath  Yuch  to  Glen  Beg  atd 
Glen  AUadalp,  in  the  basin  of  Strath  Garron.  Still  further  east,  this  characteristic 
zone  has  been  followed  from  Ben  Wy vis  across  Strath  Glass  and  Strath  Rusdale  to 
the  hills  near  Fearn. 

The  constant  reappearance,  throughout  the  metamorphic  area  of  the  Conon 
baein,  of  the  two  main  subdivisions  of  the  Moine  series  suggests  the  repetition 
of  these  zones  by  folding.  Indeed,  snch  is  the  yiew  adopted  by  the  Geological 
Survey,  and  hence  the  actual  thickness  of  this  series  may  be  much  more  limited 
than  the  persistent  dip  of  the  strata  in  one  direction  would  lead  us  to  suppose.  The 
researches  of  the  Survey  indicate  a  probable  order  of  succession  in  these  schbts 
which  obtains  in  the  tract  between  Ben  Wy  vis  and  Ben  Dcarg,  and  between  Garve 
and  the  Carron  that  flows  into  the  Dornoch  Firth. 

In  the  flaky  mufcovite  biotite  schistp,  and  in  the  quartzose  granulitep,  bands  of 
garnet  amphibolile  and  hornblende  schists  occur,  which  have  a  wide  distribution 
and  are  characteristic  of  certain  horizons. 

Beference  must  now  be  made  to  tbe  foliated  granite,  intrusive  in  the  Moice 
series,  which  is  one  of  the  most  interesting  features  in  the  geology  of  the  Conon 
basin.  Its  boundaries  are  of  prime  importance,  because  the  distribution  cf  the 
boulders  supplies  valuable  evidence  regarding  the  direction  of  the  ice- flow  durirg 
the  glacial  period.  There  are  two  important  masses  of  these  older  intrusive  rocks. 
Tbe  larger  one  extends  from  Cam  nan  Aigheinn,  near  the  head  of  Strath  Rinnoch, 
north-east  by  Carn  Chuinneag  to  Cnoo  an  Liath-bhaid  beyond  Strath  Rusdale,  and 
measures  about  12  miles  in  length  and  about  5  miles  in  breadth.  The  smaller  one 
stretches  from  the  hills  above  Loch  Luichart  north-east  by  Inchbae  to  Cam  More 
east  of  Strath  Binnoch,  belog  about  5  miles  long  and  less  than  3  miles  broad. 
Again,  on  the  north  shore  of  Loch  Luichart  there  are  four  outcrops  of  foliated 
granite,  evidently  belonging  to  the  same  iet  of  intrusions.  Tbe  Inchbae  type  of 
augen- gneiss  or  granite  is  well  known,  with  large  porphyritic  crystals  of  orthoclase 
felsfar  oriented  in  a  definite  direction,  enclosed  in  a  granulitio  ground-mass  cf 
quartz,  felspar,  and  micas,  together  with  crystals  of  garnet  and  sphene.  This 
coarse  porphyritic  variety  is  largely  developed  in  the  Carn  Chuinneag  mass,  where 
it  is  associated  with  foliated  riebeckite  granite  or  augen  gneiss.  Frequently  the 
rock  is  fine  grained,  and  merges  into  a  finely  crystalline  schist. 

Evidence  has  been  obtained  that  these  older  granite  masses  with  their  ba^c 
modifications  were  intruded  into  the  scries  of  Moine  sediments  before  they  were 
converted  into  crystalline  schists.  A  well-marked  aureole  of  contact  metamorphism 
accompanied  this  intrusion,  which  in  places  has  been  obscured  by  subsequent 
deformation.  But  at  intervals  round  the  margin  the  sediments  are  homfelsed,  and 
still  show  their  original  bedding-planes,  while  garnets  and  crystals  of  andalusite 
have  been  developed.  It  is  further  apparent  that  the  granite  masses  and  the  Moine 
sediments  have  been  subjected  to  a  common  series  of  dynamic  stresses ;  for  the  planes 


*  Tbe  quartz-schists  contain  pebbly  bands  in  places,  thus  clearly  showing  their 
derivative  origin. 
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of  flchisiodty  in  the  granite  are  parallel  to  thoee  in  the  Hoine  tohials ;  indeed,  in 
eertain  localitiea  they  pass,  irrespeetiTe  of  the  boundary- line,  frooi  the  igneoua  to 
the  altered  sedimentary  rocks. 

On  either  side  of  the  Sators  of  Cromarty,  and  stretching  southwards  alottg  the 
nsrdiff  to  Fortroee,  there  is  a  narrow  belt  of  erystallioe  schists  risiog  from  under- 
neath the  Old  Bed  Sandstone.  They  belong  to  the  group  of  quarts- biotite 
gianalites,  and  are  assodated  with  bands  of  amphiboU(e. 

Newer  granite  masses  are  also  represented  in  the  area,  as,  for  iaetaaoe,  on  the 
bills  north  of  Ardross  Castle  aboTe  Strath  Bnsdale,  and  In  Qlen  Orrin  west  of 
Fairbom  Houae.  They  reeemble  the  normal  types  of  the  newer  granite  mswea  of 
the  Highlands,  and  were  erupted  after  the  Moine  schists  had  assnmrd  their  pnsmt 
crystalline  character. 

The  sUata  of  Old  Bed  Sandstone  age  in  the  basin  of  the  Cromarty  firth  are 
anavged  in  the  form  of  a  great  syndine,  whoee  axis  runs  in  a  north-north*east  and 
wath-flouth-weet  direction.  The  base  of  the  series  aid  the  cider  of  snonessioo 
ve  idmirably  displayed  on  the  sea-clilTs  at  Cromarty,  and  on  the  south-east  shore 
of  that  firth  as  described  long  ago  by  Hugh  Miller.  The  basal  conglomerate  Is 
there  overlain  by  the  well-known  fish-band,  with  calcareous  noduW,  graduating 
opwards  into  the  coarse  sandstones  that  form  the  centre  of  the  basin.  On  the  west 
aide  of  the  firth  a  similar  sequence  is  observable.  The  basal  oooglomerate  along 
the  flanks  of  the  hills  is  usually  brought  into  conjunction  with  the  crysUlline 
schists  by  a  fault,  evidently  of  no  great  amount,  for  the  unconformity  is  Tisible  at 
certain  localities.  This  horizon  is  surmounted  by  red  sandstones  and  flagstonee, 
calcareoos  and  bituminous  shales,  and  occasional  intercalations  of  clays  with  lime- 
stone nodules,  with  fish  remains.  These  are  followed  by  an  upper  band  of 
conglomerate,  which  is  overlain  by  the  coarse  sandstones  in  the  centre  of  the  basin. 

Various  outliers  of  Old  Bed  Sandstone,  largely  composed  of  conglomerate,  and 
anting  unconformably  on  the  highly  denuded  platform  of  crystalline  schists,  occur 
some  miles  to  the  west  of  the  main  area  of  this  formation  in  the  Conon  basin.  Some 
of  these  are  met  with  on  the  plateau  between  Loch  Luichart  and  Aultguish.  By 
£ir  the  largest  and  most  important  id  that  still  further  north  in  Strath  Vaioh,  where 
KD  extremely  coarse  conglomerate,  composed  largely  of  blocks  of  the  contiguous 
foliated  granite,  is  found  on  the  crest  of  Meall  a'  Ohrianain  (2531  feet). 

At  the  base  of  the  searcliff  formed  by  the  crystalline  schists  and  Old  Bed 
Sandstone  of  the  Black  Isle  and  the  North  Sutor,  there  are  small  patches  of  Oolitic 
rocki  which  have  only  a  limited  devebpment.  They  occur  on  the  beach  below 
lugh-water  mark  at  Eathie  and  at  Port-au-Bigh  and  Cadh-an-Bigh  near  Sandwich. 
Bj  means  of  the  great  fiiult  that  traverses  the  line  of  the  Caledonian  canal,  and  is 
ooD&iaed  north-east  along  the  shore  of  the  Black  Isle,  these  Secondary  strata  have 
been  let  down  against  the  older  rocks. 

Regarding  the  lines  of  displacement  in  the  Conon  basin,  one  of  the  most 
important  is  that  just  refened  to,  which  skirts  the  base  of  the  Black  Lie,  and  is 
prolonged  north-east  to  Tarbat  Ness,  whereby  this  straight  feature  has  been  de- 
t^rmiDed.  The  great  fault  that  traverses  Loch  Maree  and  Glen  Docherty  passes 
soath-east  by  Ledgown,  thence  across  the  watershed  by  Carn  Chaorainn  to  Loch 
Beannachan  in  the  basin  of  the  Meig.  Another  powerful  dislocation,  nearly  at 
r^ht  angles  to  the  course  of  the  Loch  Maree  fault,  has  determined  the  north-north- 
ed direction  of  the  Meig  valley  between  Inbhir-Chaorainn  and  Milton  of  Strath- 
coooD,  and  stretches  south-west  up  Glen  Chaondnn  in  the  direction  of  Loch  Monar, 
^  north-not  th-east  to  the  head  of  Loch  Luichart. 

Daring  the  period  of  extreme  glaciatiou  it  would  appear  that  the  ice-shed  lay 
"one  distance  to  the  east  of  the  existing  watershed  in  part  of  the  Conon  basin,  for 
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boulders  of  foliated  granite  or  augen  gneiss,  from  one  or  other  of  the  masses  near 
Inchbae,  have  been  carried  westward  into  the.Talley  of  Loch  Broom,  to  Inverlael, 
and  nearly  as  far  as  Ullapool.  Their  distribntioo  in  an  eastward  direction  b  no  less 
remarkable,  for  they  hare  been  traced  as  erratics  across  the  Black  Isle  and  the  Moray 
firth  to  the  plain  of  Moray  and  the  low  grounds  of  Banfibhire.  The  boulder  clay 
of  the  north  part  of  the  Black  Isle  contains  numerous  blocks  of  this  well-known 
rock,  which  were  probably  dispersed  during  the  greatest  extension  of  the  ice. 
Such  evidence  is  in  harmony  with  that  obtained  in  the  Assynt  district,  where 
blocks  of  the  eastern  schists  hare  been  carried  from  the  plateau  of  the  Moine 
schists,  east  of  the  existing  watershed,  to  higher  elevations  to  the  west,  formed  of 
Cambrian  strata.  In  view  of  these  facts,  it  seems  probable  that  during  one  stage  of 
the  glacial  period  the  Conon  basin  must  have  been  buried  under  an  ice-sheet  that 
overtopped  the  highest  hills,  the  movement  of  which  was  largely  independent  of 
the  phydcal  features  of  the  region.    . 

During  the  period  of  confluent  glaciers  that  ensued,  the  great  mountain  groups 
formed  more  or  less  independent  centres  of  dispersion.  Indeed,  many  of  the  stris, 
the  disposition  of  the  moraines,  and  the  distribution  of  the  carried  blocks  furnish 
evidence  relating  to  this  phase  of  glaciation.  In  the  Fannich  mountains — a  range 
running  east  and  weat  for  about  7  miles,  and  whose  main  peaks  rise  abofe 
3000  feet — ioe-markings  were  found  on  the  southern  slopes  at  elevations  between 
2250  and  2500  feet  trending  south-south-east.  Striie  pointing  in  a  similar 
direction  occur  at  various  points  on  the  ridge  between  Loch  Fannich  and  Strath 
Bran,  thus  showing  that  at  one  period  the  Fannich  ice  must  have  crossed  that  loch 
into  the  Bran  valley.  Again,  during  this  later  glaciation,  ice  crossed  the  watersheds 
from  Glen  Fhiodaig  and  from  Strath  Conon  into  the  valley  of  the  Bran,  and  after 
uniting  with  the  glaciers  from  Fannich  and  the  Blackwater,  passed  eastwards  by  the 
Conon  valley  towards  the  Black  Isle.  The  striao,  trending  about  east-south-east, 
found  on  the  tops  of  Meall  na  Speirag  and  Beinn  Liath  Beg  at  elevations  of  about 
2000  feet,  on  the  watershed  between  the  BUck  Water  and  the  streams  flowing  into 
Loch  Luichart,  clearly  show  the  development  of  the  ice  during  this  period. 

Important  evidence  regarding  the  transport  of  materials  during  the  time  of  the 
confluent  glaciers  is  furnished  by  the  distribution  of  boulders  of  foliated  granite 
and  Old  Red  Sandstone  on  the  slopes  of  Ben  Wy  vis.  These  have  beep  carried  from 
the  west  or  west-north-west,  and  have  been  traced  up  to  a  height  of  2400  feet  on 
Cam  Gorm  and  Little  Wyvis,  while  their  upper  limit  on  Ben  Wyvis  itself  is 
2800  feet.  It  is  further  apparent  that  the  ice  moved  through  the  pass  between 
Little  Wyvis  and  An  Cabar,  and  streamed  down  the  valley  of  Loch  Glass  north  of 
Ben  Wyvis.  Still  further  north  in  Eildermorie  Forest  and  Strath  Rusdale,  the 
direction  of  the  ice-flow  was  south  of  east,  as  proved  by  the  strise,  and  the 
transport  of  boulders  of  foliated  granite  or  augen  gneiss.  From  the  period  of  con- 
fluent glaciers  to  the  time  of  their  disappearance  in  the  upland  glens,  the  various 
stages  of  retrocession  are  represented  by  the  moraines. 

Loch  Fannich. — The  soundings  clearly  show  that  this  lake  graduaUy  deepens 
towards  the  eastern  portion,  the  deepest  sounding,  282  feet,  being  situated  about  a 
mile  above  the  outlet  The  hill-slopes  on  both  sides  of  the  loch  for  considerable 
distances  are  covered  with  morainic  drift,  save  near  the  outlet,  where  there  is  a 
prominent  barrier  of  rock.  At  the  latter  point  the  southern  spur  of  An  Coileachan 
approaches  the  northern  margin  of  the  lake,  and  is  prolonged  on  the  south  side  in 
An  Cabhar  and  Carn  na  Beiste.  Along  the  eastern  side  of  this  ridge,  the 
quartzoee  granulites  and  muscovite-biotite  schists  are  isoclinally  folded  on  vertical 
axes  striking  north  and  south — that  is,  at  right  angles  to  the  course  of  the  lower 
part  of  the  loch.    At  the  outlet,  and  for  a  mile  below  that  point,  the  Gradie  river 
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flows  OQ  allavial  deposits,  thsse  mfttarials  hATing  been  Ur^lj  contributed  bj  side 
streams,  and  espedally  hy  Allt  a'  Chdn  Idir,  draining  from  the  north.  Beyond 
the  allaviam,  at  the  800-feet  level,  the  Moine  ichists  are  exposed  in  the  bed  of  the 
riyer  and  on  the  hill-slopes,  and  there  is  here  no  indioatioo  of  a  preglacial  riTcr- 
ebannel  filled  with  drift.  The  soriaoe  of  Loch  Fannich  is  822  feet  sbo? e  OrJnance 
dadim,  so  that  the  depUi  of  the  rock  basin  below  the  rook j  banier,  yisible  aboat  a 
mile  beyond  the  outlet,  is  260  feet. 

Loch  Luichart, — ^This  lake  is  a  true  rock  basin  lying  among  the  crystalline 
schiats,  with  a  barrier  formed  of  these  materials  at  its  ootlet  Where  the  stream 
ittoea  from  the  loch,  it  nms  throagh  a  narrow  gorge  of  rock  and  orer  successive 
waterfalls.  In  this  sheet  of  water  there  are  three  basins,  of  which  the  most  westerly 
is  the  most  important,  its  greatest  depth  being  164  feet.  The  sorface  of  the  lake 
H  250  feet  above  Ordnance  datum  line.  The  axis  of  the  upper  part  of  the  loch 
ctMnddee  with  the  strike  of  the  crystalline  schists,  while  that  of  the  lower  is 
obliquely  across  it.  It  is  interesting  to  note  that  the  deepest  basin  has  been 
excavated  out  of  the  flaky  muscovite-biotite  schists,  while  the  shallow  part  about 
the  middle  of  the  loch  north  of  Creag  Mhor  corresponds  with  a  belt  of  highly 
aliceouB  Moine  schist  folded  over  a  core  of  gneiss  of  Lewisian  type.  The  head  of 
the  lake  nearly  coincides  with  the  Strath  Conon  fault  already  referred  to,  which 
crosns  the  lake  in  a  north-north-east  direction,  and  has  there  produced  oonsidereble 
breociation  of  the  strata.  Only  a  small  part  has  been  silted  up  st  the  western  end 
by  the  alluvial  material  brought  down  by  the  Bran  and  the  Grudie. 

Loch  a'  Chroisg  and  Loch  Cranio.— The  former  lake  is  evidently  a  rock  basin,  for, 
though  at  its  outlet  it  flows  over  alluvial  deposits  that  mark  the  site  of  an  old  lake, 
the  rocky  barrier  appears  about  2  miles  east  of  Achnasheen,  where  the  400-feet 
contour-line  crosses  the  Bran  river.  The  surface  of  the  loch  is  508  feet  above 
Qrdnanoe  datum,  and  the  deepest  sounding  is  168  feet,  so  that  the  depth  of  the  loch 
below  the  rocky  barrier  beyond  Achnasheen  is  60  feet.  Loch  Crann  has  been 
separated  from  Loch  a'  Chroisg  by  a  cone  of  alluvium  brought  down  by  the  streams 
on  both  sides  of  the  valley  at  that  point. 

Loch  AehancUt  and  Loch  a'  ChuUinn  represent  the  remains  of  a  lake  which  once 
extended  for  4  miles  up  the  valley  to  Dosmuckeran,  the  level  of  which  has  been 
lowered  by  the  Bran.  The  materials  cut  through  during  this  process  of  denudation 
oQUBisted  of  moraine  matter,  but  the  river  has  now  reached  the  solid  rock.  The 
terraces  round  Loch  Achanalt  and  Loch  a'  Chuillnn  rise  to  a  height  of  20  feet  above 
the  surface  of  these  sheets  of  water.  The  deepest  sounding  in  the  former  is  0  feet, 
sod  in  the  latter  43  feet.  While  Loch  Achanalt  is  being  rapidly  silted  up  by 
sUuvial  detritus.  Loch  a'  Chuillnn  preserves  its  character  of  a  rock  basin.  At  its 
outlet  the  water  flows  over  an  ice-moulded  surface  of  granulitio  quartzose  schi&t 
The  strike  of  the  strata  is  nearly  parallel  with  the  long  axis  of  the  loch. 

Loch  Beannachan. — ^As  alr^y  indicated,  this  lake  lies  along  the  line  of  the 
powerful  fault  that  has  been  traced  in  a  south-east  direction  from  Loch  Maree  and 
Glen  Docherty. 

Loch  Qarve  is  evidently  the  remnant  of  a  much  larger  sheet  of  water  that 
formerly  extended  from  Little  Garvedown  to  the  Falls  of  Regie — a  distance  of  about 
i  miles.  The  former  level  of  the  lake  has  been  lowered  by  the  erosion  of  the  drift 
deposits  and  the  cutting  of  the  rock  gorge  at  the  Falls  of  Rogie.  The  surface  of 
the  present  loch  is  220  feet  above  Ordnance  datum  line,  and  the  deepest  sounding 
is  106  feet.  The  200-feet  contour-line  crosses  the  stream  at  these  waterfalls.  Hence, 
on  the  assumption  that  the  Moine  schists  and  epidiorite  sills  exposed  at  the  latter 
locsJity  formed  the  original  rocky  barrier  of  the  lake,  the  depth  of  water  below  this 
level  in  Loch  Ghirve  is  still  84  feet. 
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Loch  AchHty. — Though  this  lake  is  small,  its  extreme  depth  (119  feet)  is  re- 
markahle.  There  is  no  proof  that  it  occupies  a  rock  basin,  but  it  is  not  improbable 
that  such  may  pirtly  be  the  case.  Towards  the  east  it  has  been  filled  in  by  the 
delta  gravels  of  the  Black  Water,  and  on  the  other  side  by  those  of  the  Conon  at 
the  time  of  the  formation  of  the  100-feet  beach. 

Loch  Ussie  is  a  shallow  basin,  35  feet  in  depth,  resting  in  drift ;  and  Loch 
KineUan  appears  to  be  banked  by  superficial  deposits  at  the  west  end,  while  at 
its  eastern  margin  the  bituminous  shales  of  the  Old  Red  Sindstone  are  exposed. 
Its  greatest  depth  is  only  16  feet. 

Loch  Morie  is  obliquely  traversed  by  a  line  of  fault,  with  a  downthrow  towards 
the  south-west,  that  branches  westwards  in  the  upper  part  of  the  basin.  Each 
branch  shifts  the  outcrop  of  the  zone  of  altered  strata  in  contact  with  the  mass 
of  foliated  granite  already  referred  to.  The  stream  issuing  from  the  lake  flows  over  a 
rocky  barrier,  but  it  is  possible  that  there  may  have  been  a  former  outlet  now  con- 
cealed by  drift. 

Loch  Olass, — Bound  the  north-east  margin  there  are  traces  of  terraces  between 
Culzie  Lodge  and  the  foot  of  the  lake.  No  rocky  barrier  appears  till  the  Falls  of 
Eillenach  are  reached,  where  the  stream  flows  over  a  mass  of  conglomerate  of  Old 
Bed  Sandstone  age  at  an  elevation  of  about  680  feet  As  the  surface  of  the  loch  is 
713  feet  above  Ordnance  datutn  line,  and  the  deepest  sounding  is  365  feet,  it  follows 
that  the  depth  of  water  in  Loch  Glass  below  the  level  of  the  barrier  at  the  Falls  of 
Eillenach  is  332  feet. 

Loch  Eye  lies  on  the  stratified  deposits  of  the  lOO-foet  beach. 

NOTES  ON  THE  BIOLOGY  OF  THE  LOCHS  IN  THE 

CONON   BASIN. 

By  JAMES  MUBBAY. 

The  lochs  dealt  with  in  this  paper,  with  the  exception  of  Loch  Eye,  which  will 
be  separately  noticed,  have  the  plankton  of  a  very  uniform  character.  The  fauna 
includes  only  those  species  which  are  common  to  the  whole  country,  and  calls  for 
little  detailed  notice.  The  most  important  feature  in  it  is  the  total  absence  of  all 
those  species  of  Biaptomus  (Z>.  wicrzefskii,  J9.  laticepSy  D,  laciniaius),  which  are 
common  in  the  districts  to  the  north  and  south  of  the  Conon  valley.  This  valley, 
extending  nearly  across  Ssotland,  forms  a  line  of  interruption  in  the  distribution  of 
those  species,  a  line  completed  towards  the  west  by  Lochs  Maree,  Dhughaill,  and 
Sgamhain,  all  of  similar  character.  Any  slight  peculiarity  in  the  fauna  will  be 
noted  under  the  name  of  each  loch. 

In  contradistinction  to  the  absence  of  western  species  in  the  fauna  of  these  lochs, 
is  the  occurrence  in  the  flora  of  several  Desmids  of  the  western  type.  These  western 
Desmids,  though  less  numerous  than  in  districts  both  to  the  north  and  south,  are  in 
most  of  the  lochs. 

Loch  Ooum,  North  and  South.— These  very  shallow  basins  had  an  admixture 
of  littoral  species  in  the  plankton,  and  the  numerous  Dasmids  included  both  pelagic 
and  bog  species. 

Loch  a'  (Jhroisg. — ^The  only  peculiarities  of  this  loch  were  the  abundance  of  algce 
and  of  the  smaller  pelagic  animals,  such  as  Botifera  and  Protozoa.  Flosctdarta 
pdagica,  Bousselet,  was  abundant. 

Loch  Achanalt, — Owing  to  its  shallow  weedy  character,  littoral  species  were 
more  numerous  than  pelagic  ones.  A  species  of  Oammarm  was  of  a  bright  slaty 
blue  colour.     Ophridium  was  abundant  on  the  weeds. 

LocJi  a'  Chuilinn, — ^Among  the  Botifera  observed  were  EtichJanis  lyra,  E, 
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diUUcUa,  and  Ficuomi  tritncUum,  The  Detmid  Skiura$irmm  arctitco/i  wm 
frequent. 

ZocA  Fannidi, — ^As  in  most  of  oor  Urg«tt  Ukm^  tb«re  wtr«  iktlMoo*  of 
dathndina  degam  floating  in  the  wmter.  Although  this  it  not  a  tnia  plankloa 
organiflm  (it  II yob  attached  hy  a  stalk  to  i^antsX  the  skeletons  have  seldom  or  nevtr 
baen  ohsenred  daring  the  Lake  Surrey  work  except  in  large  kker,  while  it  has  rarely 
been  seen  lifing  at  the  margins  of  those  laker.  The  lightness  of  the  tkeletoor, 
enabliog  them  to  float  on  fresh  water,  may  serye  for  the  distribution  of  the  species, 
and  small  cysts  are  commonly  seen  in  them.  Granting  this,  their  abeenoe  from 
saialler  lakes  is  still  unexplained.  The  only  suggestion  I  can  offer  is  that  the 
lower  specific  gravity,  resulting  from  the  higher  temperature  of  smaller  lakes,  may 
pierent  the  floating  of  the  skeletons,  or  that  the  higher  temperature  may  leal  to  a 
more  rapid  decomposition  of  the  material  of  which  they  are  composed,  and  lo 
prevent  their  accumulation  in  the  water. 

Lodi  Garve. — ^Theie  was  nothing  peealiar  in  the  pUnkton,  except  the  apparent 
ibeence  of  Desmids. 

Loch  Luichart, — In  contrast  with  the  neighbouring  Loch  Qanre,  Desmids  were 
here  abundant,  and  other  algas  were  also  numerous. 

Loch  Azhilty. — Desmids  were  numerous,  including,  among  species  of  the  western 
type,  Staurastrum  arctiscon,  and  8.  jaculi/crum. 

Loch  Kinellan. — CenUium  hirundindla  was  rery  abundant,  of  a  form  with  long 
divergent  middle  horns.  There  were  also  observed  Voioox  gloifator,  AtUrioruIU  mhh 
very  short  rays,  a  species  of  CeriodaphniOj  and  a  few  larva  of  Cortthra, 

Loch  Ussic. — CercUium  hiruniiinella,  of  the  same  form  as  in  Loch  Kinellan,  was 
the  meet  abundant  organism.  This  was  the  only  loch  in  the  district  in  which 
Latona  sett/era  was  seen. 

Lochs  Qlctss  and  Morie  hare  no  peculiarity  worthy  of  remark,  except  the  much 
greater  abundance  of  algao  in  Loch  Glass. 

Loch  Eye. — This  loch,  which  is  only  considered  along  with  the  Conon  lochs  as  a 
matter  of  convenience,  really  approximates  biologically  to  the  lochs  of  the  Shin  basin, 
and  of  Sutherland  generally.  It  is  remarkable  for  the  abnndance  of  Diaptomm 
wierz^'skii,  this  being  the  most  southern  locality  on  the  mainland  where  the  type 
of  the  species  has  been  obeerred  by  the  Lake  Survey,  though  it  extends  much 
farther  south  in  the  Outer  Hebrides,  where  Dr.  Scott  got  it  in  Barra.  The  Rotifer 
TriarfJira  longiseta  was  also  abundant. 


NOTES  OF  A  LAND  JOURNEY  FROM  FU-CHAU  TO  KIU- 

KIANG.* 

By  Major  A.  B.  HAMILTON. 
In  the  autumn  of  1902,  in  company  with  Major  the  Hod.  H.  W. 
Trefofiis,  Scots  Guards,  I  made  the  land  journey  between  these  two 
treaty  ports.  We  left  Fu-ohau  on  the  morning  of  September  25,  in 
one  of  the  small  trading  boats  that  navigate  the  npper  waters  of  the 
Min  river. 

The  first  70  miles  of  the  river  Min  above  Fu-chan  are  probably 
well  known  to  many  readers  of  the  Journal.  A  broad  stream  piotu- 
reeqnely  winding  between  hills,  the  lower  slopes  of  these  hills  being 

•  Map,  p.  128. 
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fringed  with  orchards  or  cnltivated  in  terraces,  here  and  there  a  group 
of  houses  oooasionally  increasing  to  the  size  of  a  village.  It  is  justly 
celebrated  for  its  scenery.  Numerous  large  timber-rafts  were  floatiog 
down  on  its  smooth  surface,  many  bearing  the  Japanese  flag,  an  out- 
ward sign  of  the  special  interest  that  Japan  is  taking  in  developing 
the  Fu-kien  province. 

Sui-kau,  a  straggling  village  at  the  head  of  steam-launch  navigation, 
was  reached  on  the  morning  of  the  third  day,  and  Yeng-ping,  a  prefeo- 
torial  city,  two  days  later.  The  city  wall  was  broken  and  grass-grown, 
the  streets  narrow  and  uneven ;  it  did  not  look  very  prosperous. 

A  few  miles  above  Yeng-ping  the  river  narrowed  between  shelving 
rocks,  and  for  a  hundred  yards  rushed  down  in  broken  water  through 
a  channel  barely  20  yards  wide.  A  day  or  two  further  on  the  navi- 
gation again  became  difficult,  the  stream  winding  through  a  labyrinth 
of  low  rocks.  Tea  was  being  more  plentifully  grown  in  this  neigh- 
bourhood than  in  any  other  we  saw  ;  but  even  here  it  was  but  sparsely 
cultivated,  rice  was  still  the  principal  crop.  The  upper  slopes  of  Ihe 
hills  were  a  dense  mass  of  undergrowth,  principally  bamboo-grass.  Oa 
the  sixth  day  out  we  reached  Eien-ning,  another  prefeotorial  town, 
nothing  much  to  differentiate  it  from  any  other  except  its  position. 
The  general  aspect  of  the  country  as  we  got  further  inland  grew  more 
open,  and  the  river  as  a  rule  flowed  silently  along  in  a  broad  and 
shallow  channeL  Just  before  reaching  Kien-yang,  however,  the  river- 
bed was  rocky  and  contracted,  and  in  the  only  possible  channel  the 
water  fell  almost  perpendicularly  for  a  foot,  and  the  rocks  and  islands 
in  the  stream  made  tracking  very  difficult. 

Kien-yang  stands  picturesquely  at  the  junction  of  a  considerable 
affluent  with  the  river  Min.  This  tributary  is  spanned  by  a  fine 
bridge,  the  abutment  and  piers  of  stone  and  the  upper  structure  of 
timber  on  the  cantilever  principle.  It  was  the  only  bridge  of  any  size 
we  had  seen  since  we  left  Fu-chau,  and,  strange  to  say,  it  was  par- 
ticularly clean.  We  poled  and  tracked  up-stream  for  an  hour  after 
passing  Kien-yang  with  some  difficully,  as  we  continually  grounded. 
So  we  returned  to  the  city,  interviewed  the  Tao'tai,  who  received  us 
with  the  usual  ceremony  and  promised  coolies  for  our  outward  journey 
next  morning.  We  were  evidently  considered  very  strange  beings  in 
our  European  clothes ;  wherever  we  were  seen  there  a  crowd  quickly 
gathered  to  stare  at  us.  They  were  most  inquisitive,  but  not  dis- 
respectful. Our  path  that  morning  took  us  along  the  right  bank  of 
the  river,  sometimes  skirting  it  closely  and  sometimes  passing  across 
low  disintegrated  granite  hills,  and  on  the  following  evening  we 
reached  the  town  of  Chung-an.  On  the  following  day  our  march  was 
a  gradual  ascent  up  a  picturesque  valley.  The  road,  paved  as  usual, 
was  very  slippery,  its  granite  and  porphyry  boulders  were  almost 
pilished  by  the  traffic.     We  passed  a  number  of  pigs;  most  of  them 
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were  being  carried,  but  some  were  being  driven  with  grass  shoes  on 
their  feet.  We  reached  the  summit  of  the  pass  by  midday  of  October  8. 
The  view  in  both  directions  was  very  fine.  An  arched  gateway  with 
a  small  fort  on  one  side  guarded  the  highway,  as  it  passed  from  the 
province  of  Fa-kien  to  that  of  Eiang-si ;  but,  like  all  else  we  saw,  it 
was  in  ruins. 

There  was  a  good  deal  of  traffic  on  the  road :  wheelbarrows,  the 
most  unsuitable  conveyance,  one  would  think,  for  a  stepped  pathway, 
were  being  laboriously  lifted  up.  Ducks  in  thousands  were  being 
carried  over  the  Bohea  hills,  to  feed  in  the  still  irrigated  fields  of  the 
Fu-kien  province.  By  nightfall  we  had  almost  dropped  to  the  plain- 
level,  and  were  again  in  the  middle  of  rice-fields.  The  following 
afternoon  we  reached  the  city  of  Yuan-shan,  and  spent  a  good  number 
of  hours  in  paying  and  receiving  complimentary  visits.  Next  day 
our  path  took  us  through  fields  and  market  gardens,  with  homesteads 
dotted  about.  We  reached  the  small  town  of  Ho-ko  early  in  the  after- 
noon. We  had  reached  a  navigable  waterway,  and  hired  a  boat  from 
this  town  to  take  us  to  Sui-fung,  six  days'  journey  down-stream. 

The  river — the  Ein-kiang — had  a  very  slight  current  and  a  very 
sinuous  course.  The  country  on  either  bank  was  undulating,  and  here 
and  there  a  sandstone  ridge  ended  in  a  blufif  wher&  it  abutted  on  the 
river.  There  was  not  much  cargo-traffic  on  the  river,  nor  many  people 
to  be  seen  along  its  banks.  The  soil,  as  a  rule,  was  light,  and  such 
cultivation  as  there  was  was  poor. 

At  Sui-fung  we  had  evidently  nearly  reached  the  level  of  the 
Poyang  lake,  fur  the  water  was  almost  still  and  of  a  greenish  hue. 
The  country  on  either  hand  became  less  and  less  cultivated,  till,  shortly 
after  leaving  Sui-fung,  the  channel  was  simply  marked  by  steep 
mud-banks  some  10  feet  high,  topped  by  high  grass  and  reeds  that 
gradually  slope  downwards  into  lagoons,  with  rising  ground  beyond 
in  the  hazy  distance.  As  we  journeyed  on,  the  expanse  of  water 
increased,  and  on  one  of  the  last  spots  of  dry  ground  the  village  of 
Eong-san  appeared  to  stand  on  the  verge  of  the  lake ;  but  we  had  not 
yet  come  to  the  lake  proper,  for  a  three  hours'  pull  across  a  sheet  of 
water  and  we  again  found  ourselves  in  a  maze  of  tortuous  channels 
between  low  banks  of  coarse  herbage.  It  was  dark  on  the  evening  of 
October  17  when  we  turned  out  of  a  narrow  channel  into  a  much 
broader  one,  to  find  ourselves  opposite  a  considerable  town.  For  some 
time  we  were  uncertain  where  we  were.  We  were  told  that  the  place 
was  called  Eau-man  or  Poyang,  but  such  a  place  was  not  marked  on 
our  maps.  We  subsequently  identified  it  with  the  town  of  Jau-chau. 
We  had  now  reached  the  edge  of  the  Poyang  lake.  The  following  day 
we  again  changed  our  boat,  and  by  nightfall  had  anchored  near  the 
last  bit  of  dry  land.  Next  morning  we  were  under  way  before 
three,   and,  in   the  uncertain   light  of  a  moon  veiled  by  clouds,  we 
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headed  for  the  open  water.  Nothing  but  a  few  distant  shadows  were 
to  be  seen,  that  proved  on  closer  aoqnaintance  to  be  islands,  and 
towards  the  far  east  a  very  dim  line,  showing  where  the  mainland  lay. 
The  darkness  of  the  early  morning  honrs,  and  the  difficolty  of  getting 
a  reliable  idea  of  our  rate  of  speed,  made  the  sketching  of  our  course 
a  haphazard  one;  it  went  on,  however,  as  usual  from  hour  to  hour. 
We  made  our  course,  by  the  help  of  slight  puffs  of  wind,  from  headland 
to  headland.  The  dull  red  of  the  cliffs  and  the  green  of  the  pines  and 
scrub  on  the  hilbides  were  a  relief  to  the  neutral  tone  of  the  water. 
There  were  hardly  any  houses  and  very  little  cultivation  to  be  seen. 

Shortly  after  noon  we  entered  the  land-locked  harbour  of  Tu-chang. 
That  night  we  anchored  a  few  miles  from  the  city,  and  next  morning 
headed  northward  with  a  favourable  wind.  The  ooast-line  had  quite 
changed  its  aspect,  and  grassy  slopes  had  given  way  to  stretches  of 
driven  sand  with  low  rocky  peaks  standing  bare  on  the  skyline.  We 
landed  on  a  low  ridge  that  stood  out  into  the  lake,  and  climbed  up  its 
sandy  slopes.  On  reaching  the  crest-line,  the  Ku-ling  range  stood  out 
boldly  in  front  of  us  on  the  other  side  of  the  lake,  here  only  about 
8  miles  wide.  Looking  due  north,  we  thought  we  saw  the  junction  of 
the  lake  and  the  Yang-tze ;  this,  however,  we  subsequently  found  not 
to  be  the  case.  From  where  we  stood  the  physical  geography  of  the 
northern  end  of  the  lake  stood  out  like  a  map  :  open  water,  peninsulas, 
islands  stretched  into  the  distant  haze.  We  took  to  our  boat  again 
and  sailed  across  the  lake  to  the  walled  city  of  Nan-kang,  a  town  that 
had  evidently  seen  more  prosperous  days.  We  were  off  again  early 
next  morning.  We  had  hoped  to  reach  Hu-ku  that  night,  but  the 
weather  had  changed  for  the  worse,  and  we  had  to  run  ashore  some 
3  miles  from  that  town.  Next  morning  the  wind  had  gone  down  a 
good  deal,  but  it  was  still  rather  unpleasant  in  a  small  boat.  Rounding 
the  north-east  comer  of  the  lake,  we;  suddenly  came  upon  the  walled 
town  of  Hu-ku,  and  had  reached  the  Yang-tze.  There  was  a  marked 
contrast  between  the  clear  and  greenish-coloured  water  we  had  been 
travelling  on  and  the  light  chocolate  flood  of  the  river.  Another  day's 
tracking  up-stream,  and  a  very  dirty  night  of  rain  and  wind  that 
lashed  the  Yang-tze  into  muddy  waves,  and  we  had  reached  Eiu-kiang. 

The  route-sketch  was  undertaken  to  give  additional  interest  to  the 
journeys;  it  has  no  pretensions  whatever  of  being  a  map.  Putting 
the  instruments  on  one  side,  the  conditions  under  which  it  was  drawn, 
sometimes  by  moonlight,  sometimes  almost  in  the  dark,  often  on  the 
unsteady  platform  of  a  rocking  boat,  effectually  prevented  this.  Its 
only  merit  is  that  it  assists  in  illustrating  a  highway  that,  as  far  as 
I  am  aware,  has  not  been  described  even  with  this  accuracy  before. 
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ADHIRALTT  SUBVETS  DURING  THE  TBAB  1904. 

By  Captain  A.  MOSTYN  7IBLD,  B.K.,  F.B.8.*  Hjdrocraphcr. 

UxDEB  the  orders  of  the  Lordi  OommiinoDen  of  the  Admiralty,  eight  of  Hit 
Mtjeaty's  vesselB,  with  three  fmall  hired  ■team-TctMls»  maooed  by  an  aggregate 
of  76  o£5cer8  and  740  men,  hare  been  employed  on  hydrographloal  enrreye  on 
TBrious  stations  at  home  and  abroad.  The  following  is  a  brief  eommary  of  the 
work  accomplished,  as  detailed  in  the  report  prepared  for  prewntalion  to  Parlla* 
meot : — 

Reports  of  482  rocks  and  shoals  which  were  dangenms  to  narigation  hare  been 
reoeiyed  at  the  Hydrographic  Departmeot,  and  were  notified  to  the  public  throogh 
Notices  to  Marioers;  1139  miles  of  coast  hare  been  charted,  and  an  area  of  3i^ 
square  milea  has  been  soaoded. 

Aroond  Oreat  Britain  Tsrioos  surreys  were  made. 

In  English  waters,  at  Portsmouth  and  Plymouth,  much  close  resurreylng  was 
done  in  areas  which  had  been  recently  dredged.  At  DoTsr  some  careful  obeerra- 
tioos  of  the  tidal  streams  were  obtained.  Various  re-ezamlnalions  in  the  ever- 
chsnging  Thames  estuary  were  carried  out ;  the  Shiogles  patch  was  found  to  hare 
the  same  depth  over  it,  namely  9  feet,  as  lo  1U02,  with  signs  of  extension  towards 
the  north-west.  Further  experiments  were  continued  with  the  manometer,  a 
pneamatic  tide  apparatus,  which  it  is  hoped  may  erentually  lead  to  the  production 
of  a  reliable  self-recording  instrument. 

Torbay  was  resuryeyed,  and  also  the  western  channels  of  the  Scilly  Isles  with 
their  i4>pn)ache8. 

In  Irish  waters,  the  surrey  of  Toughal  harbour,  coiimenced  last  yfa%  was 
resumed  and  completed. 

In  Scottish  waters,  Inverie  bay,  Loch  NeTis,  Ballaohalish  bay.  Loch  Linnhe, 
snd  Bothesay  bay  were  surreyed.  The  surreys  of  Loch  Kishom  and  the  entrance 
of  Loch  Garron  were  partly  made,  and  will  be  completed,  it  is  anticipated,  next 
year ;  a  surrey  of  the  sound  of  Hull  was  begun,  and  Inver  Soadle  bay.  Loch  Aber, 
was  examined.  The  weather  in  the  summer  of  1904  for  Scotland  was  exceptionally 
fine. 

In  Newfoundland  waters,  an  exhaustire  and  unsuccessful  search  was  made 
over  an  area  of  350  square  miles  to  sscertain  the  position  of  a  reported  10-fathom 
bank,  which  was  searched  for  in  1892  without  success.  The  sarvey  of  the  south- 
eastern portion  of  the  Bay  of  Exploits  was  resumed. 

lo  British  Columbian  waters,  the  survey  of  the  area  lying  between  Ballinao 
isiaods  and  Active  pass  was  finished.  Nanaimo  harbour  and  Departure  bay  were 
resorveyed.  A  large-scale  plan  of  Nanaimo  harbour,  commenced  last  year,  was 
finished.  Plans  were  also  made  of  Oyster  harbour.  Active  pass,  and  Dodds  and 
FaUe  narrows.  A  rock  reported  to  exist  at  the  n<nrthem  entrance  to  Biynes  sound 
was  searched  for  without  success. 

On  the  West  Coast  of  Africa^  surveys  were  made  of  Opobo  river  bar  and 
approaches,  with  a  sketch-survey  of  the  river  between  Opobo  and  Egwanga,  the 
new  Qovemment  station ;  of  the  Brass  river  and  approaches ;  and  of  the  Nun 
river  entrance  and  approaches  as  far  as  Akassa.  At  the  river  Gambia  entrance 
positions  of  buoys  were  verified. 

In  the  Mediterranean^  the  Qulf  of  Corinth  as  far  north  as  Vurko  bay,  embracing 
the  approaches  to  Dragamesti  bay,  was  surveyed,  and  a  large-scale  plan  was  made 
of  PUteali  bay  (Platea). 

In  the  China  seat  two  versels  were  at  work.    The  survey  of  Mirs  bay,  near 
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HoQg  Kong,  was  resumed  at  Doable  Hiven  aad  Starling  inlet,  and  was  completed. 
The  survej  of  Port  Shelter,  which  is  between  Hong  Kong  and  Mirs  baj,  was 
begun.  The  surTey  of  Amoj  harbour  on  a  large  scale,  begun  last  year,  was  finished, 
and  of  the  approaches  to  Amoy,  including  Quemoy  port.  The  survey  of  the 
British  sphere  of  influence  on  the  Shantung  coast  was  resumed  and  finished,  and 
a  plan  was  made  of  Waogkia  bay. 

In  Borneo  a  survey  was  made  of  Gaya  and  its  approaches,  with  plans  of 
Jesselton  (now  the  terminus  of  the  railway)  and  of  Tega  channel. 

Id  Australasian  waters,  on  the  east  coast  of  North  island,  New  Zealand,  61  miles 
of  coast-line  has  been  surveyed,  from  East  cape  to  Gable-end  foreland,  and  soundings 
were  obtained  over  an  area  of  802  square  miles  in  the  vicinity  of  this  coast; 
91  miles  of  coast  has  been  surveyed  in  Hauraki  gulf,  from  Tiri  Tiri  Matangi  to 
Tawharanui  point,  and  soundings  were  obtained  over  an  area  of  228  square  miles. 

In  Sooth  island,  New  Zealand,  the  approaches  to  Westport  and  BuUer  bay,  and 
the  approaches  to  Awarua  or  Bluflf  harbour,  were  surveyed,  a  large-scale  plan  being 
made  of  the  Bluff. 

In  Indian  waters,  the  surveying  ship  maintained  by  the  Government  continued 
the  survey  of  the  Arakan  coast,  finishing  that  portion  included  between  Asirgarh 
shoal  and  the  south  point  of  Western  Baronga ;  Hinzd  basin  and  a  portion  of  the 
coast  of  Andaman  island  remainiog  from  last  year's  work  being  surveyed,  also 
Mayu  river  and  a  plan  of  Akyab. 

The  approaches  to  the  proposed  ship  canal  through  Rameswaram  island  were 
surveyed,  while  the  surveys  of  Stewart  island,  in  the  Andamans,  and  various 
harbours  in  the  Persian  gulf  are  in  progress. 

Daring  1904  the  Hydrographic  Department  has  published  113  charts  and  plans, 
iind  60  new  plans  have  (een  added  to  the  existing  plates.  The  number  of  charts 
printed  to  meet  demands  has,  during  the  year,  amounted  to  661,590. 


REVIEWS. 
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Geolooy  of  Tunis. 

*  £tude  g^logiqoe  de  la  TuDisie  Centrale.'    By  L.  Peryinqui^re.    Paris : 
F.  B.  de  Budeval.    1903. 

Tbis  elaborate  monograph  is  a  solid  contribution  to  the  geolc^y  of  North  Africa,  a 
subject  which  is  being  enthusiastically  studied  by  French  geologists,  and  has,  in 
consequence,  a  rapidly  growing  literature.  It  is  supplementary  to  a  description 
cf  the  physical  geography  of  the  district  by  the  same  author,  published 
a  few  years  ago,  and  contains  a  useful  map  on  the  scale  of  1 :  200,000,  and 
a  full  bibliography.  The  rocks  are  principally  Cretaceous  and  *Tertiary,  but 
oMer  beds  are  known  also  (Trias  and  Jurassic),  and  there  are  igneous  massea  of 
imknown  age.  Elaborate  details  are  given  of  the  exposures  examined,  with  lists  of 
the  fossils  collected ;  and,  as  very  little  was  previously  known  of  considerable  parts 
of  the  district,  the  book  is  likely  to  be  for  some  time  the  principal  authority  on  the 
subject  of  which  it  treats. 
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POLAR  REGIONS. 

Recent  Litbbatxtbb  or  the  AirrABcna 

*  YeiB  la  Terre  polaire  anstrale.*    Par  E.  Paritet    Extrait  d«i  M^nolret  d«  YAmdimi^ 

de  Lyon.    Lyon :  A-  Eey.    1904.    Pp.  134. 

*  The  Belgian  Expedition  nnder  the  Command  of  A.  de  Gerlaohe  de  Oomery.'  Sanunary 

Beport  of  tke  Voyage  of  the  B^ifiM  in  1897,  1898,  1899.    BroMela:  Hayei. 

1904.    Pp.70. 
'An  pays  dee  Manchote.'    Becit  dn  voyage  de  la  Belgiea  par  Oeofget  Leeointe. 

Brnxellee:  Oscar  Schepena  &  Cie.    1904.    Pp.368. 
^ZnmKontinent  dee  Eisigen  Sfidens  von  Srioh  Ton  DrygalakL    Dtotaohe  Sfldpolar- 

expedition.'    Fahrten  nnd  Fonohnngen  dee  Oanea  1901-1903.    fia-lin:  Qeorg 

Beimer.    1904. 
'AniaretSe.    Zwei  Jahre  in  Sohnee  nnd  Kit  am  Sadpol.'    Yon  Dr.  Otto  Kofdenakjold, 

J.  Gnnnar  Anderason,  C.  A.  Lareen,  nnd  C.  Skottaberg.    Naoh  dem  Sohwediiben 

Original  ine  Dentoohe  fiberiragen  von  Maihilde  Mann.    Berlin :  Dietrich  Beimer 

(Emat  Yobsen).    1904. 
'AsdarcUea^  or  Two  Teara  amongst  the  Ice  of  the  Sonth  Pole.*    By  Dr.  N.  Otto  G. 

Nordenskjold  and  Dr.  Job.  Gnnnar  Andemon.    London:  Unnt  and  Blackett, 

Limited.    1905. 

The  Tolnme  of  Antarctic  literature  baa  been  ezpanding  rapidly  daring  the  few 
yean  of  the  present  century,  and  for  a  time  the  increase  promi«ea  to  oontinoe.  So 
nracb  that  is  new  has  to  be  recorded  and  described  that  there  noay  be  a  tendency 
to  overlook  the  earlier  efforts  in  the  light  of  ^  aplendid  aobiereroents  of  recent 
expeditions.  In  this  article  we  propose  to  notice  a  batch  of  booka  which  hare  little 
in  common  save  their  centre  of  interest  in  the  region  surrounding  the  south  pole. 
Their  variety  promises  well  for  the  farther  multiplication  of  works  <mi  the  same 
aabject,  rousing  new  interests  and  aToiding  the  monotony  which  casts  a  gloom  over 
many  works  of  traveL 

In  his  modest  littie  summary  of  the  history  of  Antarctic  exploration,  M.  Pariaet 
makes  use  mainly  of  the  admirable  work  of  M.  Bainaud, '  Le  Continent  auatra^, 
hjpoth^s  et  d^oouvertes/  the  no  less  able  treatise  of  Dr.  Fricker,  entitled 
*AntarktiF/  Mr.  Balch's  inraluable  'Antarctica,'  and  the  'Antarctic  Manual.' 
With  such  guides  he  has  been  able  to  present  an  excellent  epitome  of  the  early 
speculations  and  the  later  voyages  of  discovery.  The  record  is  carried  down  to  the 
return  of  the  Discovery  and  the  Scotia,  Though  accurate  as  a  rule,  there  are  some 
Uimders,  as  in  the  statement  with  regard  to  Mr.  Borchgrevink,  *  II  obtint  le  patron- 
age de  sir  Gkorge  Newnes,  et  par  cet  influent  lord  le  ooncours  de  la  puissante 
Soci^t^  royale  de  geographic  de  Londres.**  It  is  an  error,  also,  to  say  that  Sir  James 
Boss's  expedition  of  1843  was  imder  the  patronage  of  the  Boyal  Oeographical 
Society.  M.  Parif  et  has  permitted  a  good  many  misprints  of  names  of  persons  and 
placea  to  escape  hia  attention ;  we  have  noted  nineteen  of  theae,  ranging  from 
Bobbart'Toum  to  Mossmannn, 

The  other  books  are  narratives  of  exploration.  Two  concern  the  Belgian 
expedition,  of  which  the  first  is  an  excellent  English  translation  of  the  com- 
mander's summary  report,  which  must  henceforth  be  the  standard  narrative  of  the 
events  in  our  language.  It  contains  full  particulars  of  the  Commission  for  working 
up  the  results,  and  the  names  of  the  authors  of  the  reports.  The  second  is  yet 
toother  personal  record  of  the  voyage,  and  one  by  no  means  inferior  in  interest  to 
those  of  M.  de  Oerlache  and  Dr.  Cook,  for  it  is  written  by  M.  Georges  Leeointe,  the 
second  in  command  of  the  expedition.  The  book  is  capital  reading,  the  author  die- 
playing  a  happy  kcack  of  discovering  a  silver  lining  of  humour  in  the  blackest  clouds 
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of  discomfort  and  danger  which  overshadowed  the  expedition.  The  one  drawhack 
is  that  his  too  frequent  use  of  nautical  terms  makes  the  perusal  something  of  a 
burden  to  those  who,  like  Kipling's  engioeer-hero  MacAndrews,  have  not  been 
privil^ed  to — 

«...  sail 
With  snoh  as  call  a  snifter-rod  Eo8$  .  .  .  French  for  nightingale.*' 

No  account  of  the  cruise  of  the  Bdgxca  we  have  read  has  brought  home  to  us  co 
fully  as  this  the  tragic  elements  in  the  attempt  to  fit  out  an  expedition  on  the 
miserable  pittance  scraped  together  with  such  an  infinity  of  pains  by  de  Crerlache 
and  his  companions.  Official  polar  expeditions  have,  as  a  matter  of  tradition, 
double  pay  secured  for  all  officers  and  sailors,  and  the  pick  of  a  navy  to  roan  the 
ship,  the  best  instruments  that  money  can  buy,  and  a  scientific  staff— when  one  is 
carried— ^comfortably  housed  and  paid  at  least  as  much  as  they  might  reasonably 
expect  to  earn  by  scieniific  work  on  sbore.  Bat  on  the  Belgica  the  whole  equip- 
ment was  full  of  humiliations  for  the  officers  in  charge.  The  miserable  engine  was 
always  breaking  down,  the  anchor-chains  jammed  at  the  critical  moment,  the  crew 
were  in  large  part  the  scum  of  several  nationp,  seldom  respectful,  often  mutinous, 
and  ultimately  half  mad  as  a  result  of  the  inadequate  food  and  poor  accommodation. 
The  scientific  staff  were  not  only  impaid,  but  themselves  assisted  the  finances  of  the 
expedition  as  far  as  their  slender  resources  allowed.  That  the  result  was  not 
ignominious  failure  is  surprieiug;  that  it  was  a  conspicuous  success  exalts  the 
efforts  of  those  on  board  who  bad  the  interests  of  the  expedition  at  heart  to  a  high 
level  of  heroism.  Lecointe's  own  work,  suffering  as  he  did  continually  from  sea- 
sickness, was  prodigious.  Ar9towski  and  Racovitza  collected  and  in  large  part 
discussed  a  vast  amoont  of  entirely  new  scientific  material.  The  cheery  enthusiasm 
of  Cook  and  his  medical  skill  kfpt  the  whole  party  together,  though  at  times,  after 
the  death  of  Banco,  things  looked  very  black  indeed.  Everything  was  due  to  the 
unfaltering  determination  of  de  Oerlache  to  lead  a  south  polar  expedition,  even  if 
we  read  between  the  lines  that  the  commander  at  times  lacked  that  firmness  and 
decision  which  are  essential  to  a  perfectly  successful  leader.  No  praise  can  be  too 
great  and  no  honours  too  high  for  those  men  who  persevered  and  triumphed  in  the 
face  of  the  indifference  of  their  country,  and  in  spite  of  every  difficulty  which  the 
ingenuity  of  the  Adversary  could  have  piled  upon  Job  himself. 

The  popular  narratives  of  the  Qerman  and  St^edish  Antarctic  expeditions 
by  their  respective  leaders  appeared  with  a  most  creditable  promptitude,  which 
deserved  the  recognition  of  an  earlier  review.  Both  Prof,  von  Drygalski  and 
Dr.  Otto  NordenskjQld  have  personally  addressed  the  Royal  Geographical  Society, 
and  the  authoritative  narratives  of  their  experiences  have  duly  appeared  in  these 
pages,  accompanied  by  a  fine  selection  of  their  photographs.  It  is,  consequently, 
unnecessary  to  summarize  the  incidents  of  the  voyages  and  the  winterings  in  the 
present  article,  but  we  must  give  a  meed  of  praise  to  the  books. 

Prompt  publication  of  reports  of  scientific  work  has  characterized  the  expedition 
of  the  Qatus  from  the  commencement,  and  an  account  of  each  section  of  the 
voyage  was  published  by  the  German  Oceanographical  and  Geographical  Institutes 
in  Berlin  as  soon  as  it  was  received.  Prof,  von  Drygalski's  book,  however,  contains 
a  great  deal  that  is  both  new  and  interesting ;  though  its  bulk  has  wisely  been 
restricted  to  a  single  volume,  its  page  has  an  ample  size  doing  full  justice  to  the 
photographs  with  which  it  is  adorned. 

The  book  shows  that  the  voyage  of  the  Oauss  aimed  at  much  more  than  polar 
exploration.  It  was  a  small  Chailenger  expedition  in  a  ship  specially  adapted  for 
ice-navigation,  which  wintered  in  the  ice.  The  first  place  must  be  given  to  the 
importance  of  the  oceanographical  work  on  the  voyages  out  and  home.    By  the 
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cniiaes  of  the  Valdinta  and  the  Oauu  the  letding  place  in  oeeanograph  j  Menu 
to  he  passiDg  fronx  Orett  Britain  to  Qermanj,  though  the  fine  work  carried  oat 
on  the  Scotia  shows  that  we  have  not  yet  taken  the  second  place.  Almost  ooe- 
half  of  Prof,  von  Drygalski's  book  is  deroted  to  the  descripUon  of  Toyages  and 
work  in  temperate  and  tropical  seaSy  with  excursions  on  land  at  rarioas  points. 
The  other  half  describes  the  discorery  of  new  land  between  the  disooreries  of 
Bisooe  and  Wilkes,  the  wintering  in  the  frosen  sea  off  the  preriooslj  unknown 
coast,  and  yarious  expeditions  bj  sledge  and  on  foot  to  the  inland  ice  and  the 
interesting  nunatak  of  the  Gaussberg.  The  ice-stractnre  was  stodied  with  the 
care  and  intelligence  that  the  brilliant  work  of  the  leader  in  earlier  years  in 
Greenland  led  one  to  expect 

It  was  extremely  unfortunate  that  the  condition  of  the  ice  made  it  impossible 
to  trace  the  new  land,  Kaiser  Wilhelm  II.  Land,  either  towards  the  east  or  the 
west.  To  the  east  high  land  was  seen  apparently  not  more  than  60  miles  from 
the  ship,  but  it  was  not  visited,  nor  is  it  even  named ;  the  map  merely  demgnates 
H  *'High  Land."  Drygalski  mentions  in  a  footnote  that,  though  he  gives  the 
land  no  name,  it  is  still  questionable  whether  it  is  Wilkes's  Termination  Land 
or  not  It  certainly  is  not  in  the  position  to  which  Wilkes  assigns  it,  though 
Wilkes  never  professed  to  fii  that  position  definitely ;  but  though  the  ChcUlengtr 
and  the  Qaun  herself  showed  that  the  Termination  Land  of  the  maps  was  non- 
existent, the  new  ^  high  land  "  lies  on  the  same  bearing,  and  in  the  Antarctic  it 
it  well  known  that  amazing  variations  in  visibility  often  occur.  The  probability 
leems  to  be  that  Termination  Land  does  exist  probably  not  further  from  the 
position  suggested  by  Wilkes  than  is  Alexander  Land  as  seen  by  Gerlache  from 
the  poeition  laid  down  by  Bellingshausen. 

Dr.  Nordenskjold's  book  has  reached  us  in  the  form  of  two  translations — the 
English  in  one  volume,  the  German  in  two.  Externally  the  German  edition  is 
the  more  attractive,  the  design  on  the  cover  being  particularly  neat;  but  the 
English  version  fails  in  no  other  respect  The  book  consi&ts  of  the  narratives  of 
the  leader  and  of  his  companions.  Dr.  Gunnar  Andersson,  Captain  Larsea,  and 
Mr.  Skottsberg,  whose  names  appear  on  the  title-page.  The  novelty  is  fully 
justified  by  the  freshness  with  which  the  story  is  told  of  each  of  the  three  parties 
into  which  the  expedition  was  involuntarily  divided  during  the  second  winter  on 
the  southern  land.  The  dramatic  episodes  of  the  loss  of  the  Antarctic^  the 
successive  meetings  of  Nordenskjold  with  Andersson  on  the  ice,  with  the  Argentine 
perty  sent  in  search  of  him,  and  lastly  with  Larsen,  are  turned  to  good  account. 
A  feature  of  the  book  is  the  intermingling  of  very  clever  sketches — some  striking 
peces  of  colour  amongst  them — with  the  numerous  photographs.  The  English 
translation  is  so  well  done  that  one  looks  for  the  translator's  name  as  in  the 
German  edition,  but  it  is  not  there. 

The  map  of  the  great  peninsula  of  Antarctic  land  has  been  enriched  by 
several  new  names,  but  several  changes  of  name  are  also  shown,  which  we  consider 
ought  to  be  arranged,  when  necessary,  by  some  international  body,  such  as  the 
International  Geographical  Congress,  because  it  is  very  awkward  to  have  different 
names  in  different  wcvks  of  reference,  and  there  is  at  present  no  authority  to  turn 
to  when  a  doubtful  point  of  nomenclature  has  to  be  settled.  The  coast  of  Oscar 
Land  will  find  work  for  several  future  explorers,  and  as  it  was  laid  down  by 
Nordenskj51d  from  a  distance,  it  may  have  surprises  in  store  for  the  first  man 
who  actually  lands  upon  it  and  explores  its  bays  to  discover  if  haply  they  may 
be  Q(vd8  or  even  channels  leading  to  the  western  ocean. 

Indeed,  the  feeling  left  on  the  mind  by  the  perusal  of  the  narratives  of  all  the 
recent  Antarctic  exp^tions  is  that  they  are  but  the  introduction  to  the  systematic 
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exploration  of  tbe  south  polar  area,  to  which  their  efforts  have  directed  attention. 
The  problem  is  in  no  way  settled,  the  most  interesting  of  tbe  old  questions  hare 
not  yet  been  answered;  a  whole  host  of  new  questions  have  been  proposed, 
and  the  great  bulk  of  the  Antarctic  Region  still  lies  upon  the  map  as  blank  a  blot 
as  ever,  still  holding  out  the  old  invitation  which  cannot  long  be  disregarded — 
"  Come  and  see."  H.  E.  M. 

ANTHR0P06E06RAPHY  AND  HISTORICAL  GEOGRAPHY. 

EooKOMic  Geogbaphy. 

*  Natur  und  Arbeit.'    By  Dr.  Alwin  Oppel.    Leipzig  and  Vienna :  Bibliographischea 

Institut.    1904. 

*  GrundrisB  der  Handelsgeographie.'  By  Dr.  Max  Eokert.  Leipzig :  G.  J.  Gtoschen'sohe 

Verlagshandlong.    1905. 

Dr.  Oppel's  large  work,  extending  to  upwards  of  eight  hundred  large  8vo  pages, 
is  iuTaluable  both  on  account  of  the  abundance  of  matter  in  the  text  and  its  great 
wealth  in  illustrations)  including  maps.  The  nature  of  the  work  will  be  best 
gathered  from  an  account  of  its  contents.  It  is  divided  first  into  two  great  sections, 
one  dealing  with  the  conditions  and  history  of  economic  activity  (  Wirtschaft),  the 
other,  comprising  two-thirds  of  the  entire  work,  dealing  with  the  economic  activity 
of  the  present  time.  Ihe  subdivisions  of  the  section  on  the  conditions  of 
economic  activity  treat  respectively  of  the  Earth's  crust,  water,  air,  the  vegetable 
world,  and  man.  The  historical  section  brings  us  down  from  the  most  primitive 
times  to  the  eighteenth  century.  The  section  on  the  economic  activity  of  the 
present  time  is  divided  into  seven  sub-sections,  treating  respectively  of  general 
conditions  (forms  of  economic  organisation,  the  relation  of  economic  activity  to  the 
character  of  the  surface,  the  influence  of  race,  tbe  science  of  economics,  the  state  in 
relation  to  economic  activity,  colonial  systems,  capitalism,  machinery,  etc.),  the 
production  of  minerals,  that  of  commodities  in  the  raw  state  of  vegetable  origin, 
similar  commodities  of  animal  origin,  handicrafts  and  manufacturing  industry, 
trade,  and  means  of  commimication  and  transport. 

From  this  account  it  will  be  observed  that  the  plan  is  not  geographical.  There 
is  no  regional  geography,  although  notes  on  geographical  distribution  are  given 
under  every  heading  that  makes  such  information  appropriate.  Under  all  the 
headings  the  author  shows  remarkable  power  in  briefly  summarizing  the  most  essen- 
tial facts ;  the  illustrations  are  well  selected,  and  the  numerous  coloured  maps,  some 
of  which  must  have  involved  great  labour  to  compile,  very  instructive.  Some  of 
these  maps  might  be  criticized  in  details,  but  neither  in  [the  text  nor  in  the  maps 
has  any  important  error  fallen  under  the  notice  of  the  present  reviewer. 

When  there  is  so  much  to  say  in  praise  of  the  work,  it  will  be  understood  that 
any  indication  of  deficiencies  is  made  solely  in  the  hope  of  seeing  improvements  in 
a  later  edition.  It  is  to  be  regretted  that  the  history  of  economic  development  is 
not  continued  from  a  general  point  of  view  beyond  the  end  of  the  eighteenth 
century.  If  that  had  been  done  we  should  probably  have  had  more  than  the  mere 
incidental  references  to  water-power,  which  are  all  that  is  to  be  found  on  that  head  at 
present.  Probably,  too,  the  importance  of  improvements  in  artificial  lighting  in 
relation  to  economical  development  would  have  been  appreciated  and  duly  set  forth. 
As  it  is,  we  have  only  an  incidental  mention  of  electric  lighting  under  electricity 
(somewhat  strangely  introduced  as  one  of  the  subordinate  divisions  under  the  head 
of  the  atmosphere  in  the  first  part),  and  a  similar  incidental  mention  of  incandescent 
mantles  under  zirconium  and  thoriimi.  The  continuation  of  the  historical  point  of 
view  would  probably  also  have  suggested  to  the  author  the  desirability  of  giving 
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iofonnatioQ  aa  to  the  manning  of  thipt  at  different  period*— of  aailera  in  the  old 
fighting  days  as  compared  with  the  present  daj  when  ooean-rootes  are  as  sale  as 
those  on  land ;  of  the  large  sailers  of  the  present  daj  as  compared  with  oargo- 
stearao^  of  oorrdspondiag  tonnage  and  with  ocean  fljers. 

In  Eokert*s  work,  a?  might  he  expected  from  the  title,  the  geographioal  point 
of  view  predominates.    It  is  in  two  rolameSy  the  second  oi  which  is  entirely 
derotod  to  ragionai  geography,  and  is  more  than  twice  the  siae  of  the  first,  which 
treats  of  the  geography  of  pcodncti<m  and  exchange  under  geoerml  heads,  cr  with 
reference  to  commodities.     The  arrangement  is  thus  similar  to  that  adopted  in 
several  other  well-koown  text-hoc^s  on  commercial  geography.      Amcog  the 
specially  good  features  of  the  first  Tolame  may  he  mentioned,  in  addltioQ  to  sundry 
oomparative  statistical  tahles,  the  sections  on  the  carrying  capacity  of  varioos 
means  of  traosport  by  land  and  water  (pp.  143-4),  the  similar  statement  on  p.  146 
with  regard  to  the  rate  of  transport  (though  in  this  statement  riTer-steamcrs 
aod  canal  barges  are  unfortunately  not  indudedX  the  list  of  ilMtest  trains,  that 
of  the  futest  steamers  on  great  ocean  waters,  the  statement  of  time  talLen  in 
1903  on  the  trans-continental  railway  journeys — ^Lisbon-Paris-Berlin-DAloi  and 
'Sew  Tork-San  Francisco  (pp.  147-9),  the  table  of  European  time-distances  fnm 
Berlin  (pp.  153-7),  the  section  on  money  and  the  ratio  of  exchange  of  gold  and 
tilyer  at  different  dates  (pp.  169-71),  and  the  sketch  of  the  stages  in  the  com- 
mercial history  of  the  world  (pp.  172-4).    In  this  last  section  it  is  rightly  pointed 
oat  that  a  great  distinguishing  feature  of  the  commerce  of  the  past  and  present 
lies  in  the  fact  that  it  is  only  in  modem  times  that  bulky  goods  have  entered  into 
the  commerce  carried  on  between  remote  parts  of  the  world,  hut  hardly  enough  stress 
is  laid  on  the  fact  that  this  is  specially  a  feature  of  the  railway  period.    Pages  11)3-7 
contain  some  jost  and  suggestive  estimates  of  the  future  trade-routes  of  the  world. 
A  notable  feature  of  the  volume  on  regional  geography  is  the  inclusion  of  the 
colonial  possessions  of  different  countries  under  the  countries  to  which  they  belong, 
which  from  a  geographical  point  of  view  is  verj  unsatisfactory.    The  result  is  that 
for  all  that  properly  belongs  to  regional  geography,  in  the  case  of  the  colonies,  one 
must  refer  to  the  brief  notices  of  the  continents  to  which  they  belong,  the  sections 
on  the  colonies  furnishing  mere  det^U  without  geo^aphical  nexus.    Among  the 
British  possessions,  Nigeria,  British  £Mt  Africa,  and  Uganda  get  just  as  much 
notice  as  Christmas,  Fanning,  and  Palmyra  islands;  that  is,  a  mere  mention. 
Egypt  has  two  pages  devoted  to  it,  under  Turkey  ;  but  even  the  joint  dominion 
of  Britain  and  Egypt  in  the  Egyptian  Sudan  has  not  secured  for  it  a  mention  in 
the  list  of  British  possessions.    In  both  volumes,  but  especially  in  the  second,  there 
is  an  excessiye  heaping  up  of  detail  in  a  form  in  which  it  is  of  little  or  no  use,  or 
at  least  in  one  more  proper  to  a  statistical  annual  than  a  geographical  text-book, 
together  with  an  absence  of  insistence  on  important  and  sigoificant  details.    Both 
volnmes,  moreover,  contain  many  details  of  greater  or  less  importance  that  await 
correction  in  a  future  edition.    Each  volume  is  provided  with  an  index,  in  which, 
however,  no  attempt  is  made  to  distinguish  the  more  important  references.    A 
Inbliography  of  eleven  pages  is  appended  to  the  first  volume. 

G.  G.  a 

6BNERAL» 

MoBB  Gboobaphioal  Text-books. 

'Dodge's  Elementary  Geography;'  'Dodge's  Advanced  G^eography.*    Chicago,  New 
York,  London :  Band,  MoNaUy  &  Co.    1904.    Small  4to.    Pp.  231,  333,  xix. 

Prof.  Dodge,  of  the  Teachers'  College,  Columbia  University,  New  York,  has 
plumed  a  new  series  of  geographical  b>ok4  fjr  American  schools.    Eioh  work 
No.  L— Jolt,  1905.]  o 


Digitized  by 


Google 


6i  RKVdtwa 

cm8i;>U  of  two  parts— L  Elementar/,  ooatiioiag  (1)  H)ne  Geo^rAphy  and 
World  BelatioDSy  (2)  Elements  of  Goatiaeatal  Gb^graphy;  and  IL  Ad ^aaced,  con- 
sisting of  (1)  The  Principles  of  Geography,  and  (2)  Co npiirativd  Geography  of 
the  Continents.  This  distribution  of  the  subject-matter,  as  well  as  the  method 
of  presentation,  from  consequences  to  causes  in  the  elementary  book,  and  from 
causes  to  consequences  in  the  advanced  book,  are  to  be  commended.  The  large 
number  of  yiews,  usually  well  chosen,  maps  of  varying  value,  and  statistical 
diagrams,  add  to  the  value  of  the  books.  The  General  parts  of  the  work  and  the 
United  States  are  the  sections  which  will  be  read  with  most  interest  by  teachers 
in  this  country,  and  these  they  will  find  instructive  and  accurate.  The  other 
parts  are  not  so  well  done.  The  author  has  been  particularly  unfortunate  in  the 
case  of  the  illustrations  of  the  British  Isles.  In  the  elementary  book  Derwent- 
water  is  shown  as  in  the  ''Scotch  lake  country,"  while  two  spinning-wheel  scenes, 
an  old-^fashioned  farmhouse  kitchen,  and  peat-cutting — without  which,  of  course, 
no  American  collection  of  photographs  of  the  old  country  would  be  complete — ^are 
selected,  along  with  views  of  sheep  and  cattle,  to  represent  British  industries.  In 
the  advanced  book  a  view  of  "  Glenariff,  Scotland,  where  the  highlands  and  low- 
lands meet,"  must  puzzle  every  reader  who  notices  the  typical  valley  cut  in  a 
plateau,  in  this  case  that  of  Antrim.  The  picture  called  "Looking  over  the 
English  lowlands  called  'downs*" — an  unfortunate  phrase — is  an  equally  un-^ 
fortunate  selection,  for  the  downs  are  nearly  invisible.  "  Lima  Glen,  Scotland," 
is  an  American  name  unknown  here,  and  Eeswick  is  placed  in  Scotland.  There 
is  the  common  misuse  of  English  for  British.  There  are  a  number  of  statements 
to  which  exception  might  be  taken,  such  as  '*  France  is  not  a  great  commercial 
nation"  (its  foreign  trade  is  almost  as  great  as  that  of  the  United  States,  which 
we  presume  the  author  would  not  describe  in  this  way),  "the  Orange  Biver 
colony  is  famous  for  its  mines,"  *'  the  diamond-mines  here  are  the  greatest  in  the 
world,"  "  the  Southern  Alps  rise  to  an  altitude  of  7000  feet,**  and  a  number  of 
others.  With  a  very  thorough  revision  in  a  second  edition,  the  value  of  these  two 
volumes  will  be  greatly  enhanced. 

QfiBATEB  BUITAIK. 

'  A  historical  Geography  of  the  British  Empire.'    By  Hereford  B.  George.    London : 
Methuen  &  Co.    1804.    Price  3«.  6d. 

It  is  not  without  significance  that  a  third  of  this  volume  deald  mdnly  with 
the  British  Islands  and  the  geographical  conditions,  from  the  earliest  times,  which 
have  determined  their  development  It  is  worth  reminding  oiurselves  that  the 
size  and  picturesqueness  of  the  geographical  phenomena  of  a  region  are  not  always 
an  index  to  its  real  importance  in  the  present  organization  of  the  world.  So 
there  is  good  ground  for  devoting  considerable  space  to  the  conditions  which 
affected  the  political  unity  of  England  before  the  Conquest,  while  Scotland  and 
Ireland  receive  a  shorter  but  similar  treatment.  In  modern  times  the  economic 
rather  than  the  political  aspects  of  the  question  are  necessarily  emphasized.  The 
real  difficulty,  after  the  early  period,  is  to  attain  a  consistent  picture  of  general 
development  in  the  light  of  geographical  principles.  There  is  much  purely  his- 
torical matter  which  has  eo  T.ry  definite  geographical  basis;  and  some  of  the 
geography  would,  perhaps,  be  more  in  place  in  a  modem  descriptive  text-book. 
But,  on  the  whole,  a  fairly  definite  impression  can  be  gathered  of  the  growth  of 
the  British  Isles  in  the  light  of  geography.  The  same  can  scarcely  be  said  of  the 
sections  dealing  with  the  Empire  at  large.  We  have  first  the  "  stepping  stones," 
nidnly  the  bl  mds ;  then  the  daughter  nations,  Canada  and  Australia ;  then  the 
dependencies,  India  and  the  West  Indies ;  then  the  protectorates,  and  finally  the 
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Bdtiah  domimoiis  in  Aim*.  TiMra  mnti  iMoauwU/  b«  *  otrteia  amjOAt  of 
gpg-^wgfiimtinn  in  any  attend  to  datl  sjttMiafckiU/  with  th«  whoU  cmplrai 
bat  by  the  abore  method  the  oontinaoui  and  cooneotad  growth  of  a  oomplioatad 
dguum  ia  not  made  clear ;  the  ojnnectioo  ia  ofUo  implied,  bat  oarafol  aaareh 
is  needed  for  ita  ^ucidatkm.  The  impreaaioii  produced  ia  that  oi  an  enoyclo- 
psdia  of  hiatorical  and  geographical  facte,  which  the  ordinary  reader  ia  iDore  likei j 
to  jm  for  caaual  reference  than  for  continnooa  atndj.  A.  J.  8. 

A  Geogbapbical  Oalmmvam. 

'Geognphen-Kalender.*  In  Verbindung  mit  tielen  FaohgenoMen  her«iifgegeben  too 
Dr.  Hermann  Haack.  DfitUr  Jahrgmng,  190&-1906.  GoUia:  Perthea.  1900. 
ifdjM  and  ForiraiL    Price  3.50m. 

The  third  isane  of  this  useful  handbook  shows  some  further  deTelopmeots, 
bringing  still  nearer  realization  the  aim  of  ita  originators  to  make  it  an  indispensable 
work  of  reference  for  geographers  throughout  the  world.  Such  it  may  oertainlj 
be  Gonmdered,  for  all  who  have  once  made  use  of  the  information  supplied  by  it 
in  so  hand  J  a  form  would  at  once  find  themaelTes  at  a  loss  mere  the  help  thus 
afibided  them  withdrawn.  Particularly  uaeful,  eYeo  in  the  first  issue  of  the 
'Ealender/  was  the  oomprehensire  list  of  geographers  of  all  countries,  with 
iddressea,  giving  aa  it  doea  information  to  be  found  in  no  similar  publication.  In 
the  present  iaaue  tliis  list  has  been  largely  extended,  snd  includes  not  only  the 
Dsmesof  all  who  haye  in  any  way  contributed  to  the  progreas  of  modira  geography, 
but  of  many  reprcaentatiyes  of  kindred  sciences — geology,  astrjnomy,  economics, 
etc  A  change  of  some  importance  has  been  made  in  the  section  treating  of  the 
literature  of  geography,  which  now  takes  the  form  of  a  simple  bibliography  rather 
than  a  review  of  the  literature  of  the  year.  In  this  way  it  has  been  possible  to 
make  it  far  more  comprehensiTe  than  before,  the  number  of  separate  titles  inserted 
being  well  over  two  thousand.  The  sections  on  exploration  and  erents  of  wide 
political  or  international  importance — both  this  time  by  Prof.  Langhans — oontioue 
to  give  a  conciae  but  comprehenaire  survey  of  the  events  of  most  importance  in 
these  directions,  being  illustrated  besides  by  an  unusual  number  of  maps.  The 
first  secticm,  entitled  **  Kalendarium,"  adda  a  number  of  ustfal  tables  to  those 
contained  in  former  issues,  including  taUes  for  the  mutual  conversion  of  metric, 
English,  and  Bosslan  measures  of  length.  The  portrait  now  given  is  that  of 
Prof.  Beclaa. 


THE  MONTHLY  RECORD. 

SUBOPI. 

Autumn  Baisfall  and  Yield  of  Wheat  in  England.— Dr.  W.  N.  Shaw, 
secretary  of  the  Meteorological  Council,  has  pointed  out  the  close  relation  which 
seems  to  exist  between  the  amount  of  rainfall  in  the  autumn  months  (t.f.  approxi- 
mately September,  October,  and  I^orember)  and  the  yield  of  wheat  in  England 
duriog  the  following  summer.  A  preLminary  note  on  the  subject,  which  he  is 
further  inTestigating,  was  given  in  the  Froceedings  of  the  Boyal  Socitiy  for  April 
10, 1905.  An  examination  of  the  returns  of  rainfall  and  yield  of  wheat  sioce  1884 
for  the  "  Principal  Wheat-producing  Districts  "  shows  that  the  dryness  of  autumn 
is  the  dominant  element  in  the  determination  of  the  yield  of  wheat  of  the  following 
year.    So  mich  is  this  the  case^  that  Dr.  Shaw  has  been  able  to  work  out  an 
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equation  betwden  the  amount  of  autamn  rainfall  in  inches  and  the  yield  of  wheat 
in  bushels,  and  finds  that,  b/  the  use  of  this  equation,  the  yield  could  have  been 
computed  within  2  bushels  for  fourteen  years  out  of  the  twenty*one;  the  ex- 
treme yariation  during  the  whole  period  being  as  much  as  9  bushels.  There  are, 
of  course,  various  years  in  which  the  agreement  is  upset  by  specially  un£&yourable 
conditions  in  summer,  and  this  suggests  the  inquiry  whether  the  connection  traced 
is  an  immediate  or,  in  part  at  least,  a  secondary  one,  %,e.  whether  it  may  be  that  a 
dry  autumn  is  more  likely  than  not  to  be  followed  by  beneficial  weather  conditions 
during  the  following  year.  It  would  thus  be  of  interest  to  know  the  sununer 
conditions  in  the  case  of  years  in  which  the  closest  agreement  between  the  yield 
of  wheat  and  the  dryness  of  the  preceding  autumn  has  been  traced. 

Lower  Brittany.— In  an  article  in  the  Anndles  de  QSographie  (No.  73,  xir. 
annee)  devoted  to  the  evolution  of  rural  life  in  Lower  Brittany,  and  marked  equally 
by  human  interest  and  sdentific  perspicacity.  Prof.  Gamllle  Yallaux  recounts  and 
estimates  the  geographical  fieictors  which  have  contributed  to  the  formation  of  the 
character  of  the  people  of  that  region.  Morally,  Brittany  still  counts  in  France  as 
the  unique  survival  of  an  age  long  outlived  elsewhere.  Tins  archaic  stamp  is 
due,  first  and  foremost,  to  the  geographical  sedusion  of  the  district.  Its  isolation 
on  three  sides  from  the  rest  of  the  contioent  was  much  more  accentuated  in  the 
time  of  sailing  vessels.  Despite  the  number  of  anchorages  offered  by  the  coasts, 
the  navigation  of  the  encircling  sea  was  extremely  diflQcult  for  coasters.  Not  to 
speak  of  squalls,  the  tidal  currents  run  perpendicularly  to  the  entrance  of  the  bays, 
estuaries,  etc.,  at  the  rate  of  2  to  3  knots  on  the  south,  5  to  7  on  the  west,  and 
2  to  6  on  the  north,  and  in  the  midst  of  dangers  caused  by  the  crumbling  awaj 
of  the  granitic  rocks  of  L4on  and  Gornouailles  (contiaental  Cornwall).  IntemaUj, 
again,  the  land  is  parcelled  out  into  compartments  markedly  separate  from  % 
geographical  point  of  view.  Their  short  course  to  the  sea  and  the  impermeability 
of  the  rocks  they  traverse  give  to  the  streams  a  supra-torrential  character,  witnessed 
by  their  fall,  in  most  cases,  of  7  to  17  per  1000.  Add  the  excessive  humidity  of 
the  climate,  due  to  an  almost  equal  distribution  of  rain  among  the  seasons,  the 
very  numerous  springs  and  bogs,  and  it  will  be  understood  how,  in  this  land,  water 
is  as  much  an  obstacle  as  an  aid  to  rural  cultivation.  Even  ;to  this  diy  denuded 
plateaux,  eroded  crests,  and  bogs  oppose  serious  difficulties  to  agriculture.  The 
zone  between  valley  and  crest  would  seem  the  only  land  available,  and  this  had  to 
be  cleared  of  the  forest  covering  it.  The  former  extent  of  forest  is  approximately 
determined  by  documents,  eked  out  by  study  of  the  region  itsel£  Save  in  a  few 
protected  spots,  the  violence  of  the  brine-charged  west  winds  allow  no  footing  to 
forest  at  less  than  3  to  6  miles  inland.  Inland,  again,  the  Arr4e  and  Noire 
mountuns,  of  sandstone  and  quartsite  respectively,  are  unfavourable  to  natural 
forest.  But  apart  from  shore«land  and  mountain  tops,  forest  pretty  well  covered 
the  whole  country,  and  was  particularly  thick  in  the  legendary  Broc^liande,  which, 
as  indicated  by  local  names,  extended  west  to  the  base  of  the  Arr^e.  The  extent  of 
forest  in  Comouulles  is  also  fairly  established.  There  was  thus  a  very  extensive 
forest  belt,  between  crests  and  inundated  valleys,  amenable  to  culture.  The  lands 
easiest  of  subjugation,  and  so  first  attacked,  include  the  few  alluvial  plains  along 
the  coast  (Ploun^ur-Trez  and  Lesneven),  tiie  littoral  granites  of  relatively  rapid 
superficial  decomposition  (coaist  border  of  L^oa  aud  Gornouailles),  and  the  schists 
of  the  Ch&teaulin  basin.  In  these  regions  are  the  fewest  remains  of  forest  and 
landes.  The  inland  granites,  on  the  other  hand,  still  bear  respectable  forests 
(Duault,  Loud6ac,  Beffou,  Coat  an  Noz,  Coatlo*ch).  With  the  exception  of  those 
of  Plouray  and  I^vanx  all  the  landes,  again,  in  Lower  Brittany  at  least,  belong 
to  the  region  of  quarts  sands lone»    Traces  of  ancient  enclosures  on  the  m'>st  arid 
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• 

ipoti  of  the  An6e  and  Koire  moontaini  tell  th«  tala  of  mtoiMiUfie  fxp«lme&ts  at 

cohiraboD.     The  surpliis  of  water  with  which  the  peeMDi  had  to  eootaod  was 

igKrafBtfld  by  the  numerooa  watermiBi  he  wt  up  oo  the  loweei  ttrtaiM.    Down 

to  this  day  the  little  milla  are  a  ehanoteriitio  feature  of  the  Armorio  Undpoapet 

iDdarebat  f lowly  giving  way  to  the  greit  minoienm.    The  paper  ihowt  Tiridly 

iow  the  geograpbioal    partiUon  of  the  soil  into  narrow  aeparate  beltf  indooed  a 

cormpoDding  eocial  and    eooDomio  partiUon  into  imall  groups  with  little  or  no 

ioteroommnnication.       A  graphic  picture  is  giren  of  the  lonely  Tillage  and  still 

knelfer  farm.     The  remark  of  Cambry  (1794)  is  cited,  how  in  passing  from  L^on 

to  Gomooailles,  tbenoe   to  Tr^gorrois,  thence  to  Vannetais,  the  trareller  in  each 

pmgo  baa  the  impreasion  of  passing  into  a  ecw  world  in  respect  of  language, 

ooitume,  habit?,  eocial    instincts,  and  human  physique.     The  interest  of  the 

paper  is  fully  auatained,  as  it  traces  the  extent  to  which  this  so  long  isolated 

eorner  of  France   baa    been  and  is  being  transformed  by  absorption  into  the 

ictoal  life  of  to-day. 

Chaaget  in  fhe  Hydrography  of  tha  Month  of  tht  Wttar^There  are 
few  districts  in  wbicli  the  coast-changes  which  hare  taken  {dace  within  historical 
times  can  be  so  well  studied  as  in  the  Qerman  portion  of  the  North  sea  border, 
where  the  low-lying  coastal  flats  are  liable  to  the  constant  encroachments  of  the 
wiTes  and  tidal  currents.    The  latest  study  in  detail  of  such  changes  hss  been 
nnde  by  Dr.  F.  Scbucbt,  of  Berlin,  in  the  MttUilungtn  of  the  Vienna  Geographical 
Society  for  March  last  (yol.  49,  No.  3).    The  changes  to  which  the  mouth  of  the 
Weser  has  been  subject  since  the  beginning  of  the  sixteenth  century,  when  the 
catastrophe  known  as  the  ^  Antoni-Flut "  took  fdaoe  (151 1),  can  be  determined  with 
some  certainty  by  the  help  both  of  historical  documents  and  geological  Kscarob, 
and  Dr.  Schucht  is  able  to  lay  them  down  clearly  in  a  map  which  accompanies  his 
paper,    lioch  help  towards  a  reconstruction  of  the  former  hydrography  is  afforded 
by  the  fact  that  the  depth  to  which  the  carbonate  of  lime  has  been  washed  out  of 
the  silt  and  mud  is,  to  a  oertain  extent,  a  criterion  of  the  date  of  their  deposi- 
tion.   In  the  oldest  deposits  the  process  has  been  carried  on  to  a  depth  of  oyer  6 
feet,  while  in  tbe  case  of  those  which  date  only  from  1511  its  effect  is  not  noticeable 
below  10  to  20  inches.     A  second  criterion  of  sge  is  the  occurrence  or  other- 
wise of  the  '*  Warfen  "  (embankments  or  platforms  of  made  ground),  on  which 
the  early  inhabitants  formed  their  settlements,  but  which,  with  the  increasing 
ewaoachments  of  the  sea,  have  within  the  last  few  centuries  been  replaced  by  sea- 
walls or  dykes.    Almost  all  of  the  latter  are  of  more  recent  date  than  1511.    Dr. 
Schudit's  studies  have  led  to  results  in  close  agreement  with  those  lately  obtained 
by  Or.  Sello,  and  they  show  that  current  statements  with  regard  to  former  channtls 
of  the  Weser  are  in  many  cases  incorrect.    Thus  the  idea  of  a  weatem  branch, 
running  into  the  Jade  by  way  of  the  Line  is  xmfounded,  though  it  is  the  case  that, 
down  to  the  time  of  the  "  Antoni-Flut,"  an  arm  passed  into  the  Jade  a  little  farther 
north,  by  way  of  the  Lookfletb,  while  smaller  connecting  channels  existed  along  the 
oouiaea  of  the  Ahne  and  Heete.    West  of  the  Jadebucht  a  channel  existed  along 
the  line  of  the  Made,  the  site  of  WilhelmshaTen  being  then  part  of  an  bland.    Dr. 
Schacht*s  map  also  attempts  the  representatbn  of  the  ooast-lioe  at  a  still  earlier 
date,  hekre  the  Marcellus-Flut  of  1219,  the  invasion  of  the  sea  haviog  then  reached 
a  still  less  advanced  stage. 

Surface  Forms  of  tbe  Soandinayign  HonnUin  Chain.— At  the  Yieona 
geographical  gathering  of  May  8, 1904,  Dr.  Frits  Macbacek  delivered  a  lecture  on 
this  subject,  giving  the  results  of  his  own  observations.  Sneaking  of  tLe  problems 
presented  by  the  stnicture  of  the  fjeld,  he  drew  special  attention  to  the  prevailing 
plateaii  character  of  the  chain,  a  character  altogether  independent  of  the  altitudinal 
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relationp,  and  effected  by  leyelling  of  the  Palaozoio  chain.  E.  Richter,  who 
brought  the  formation  of  this  peneplain  into  connection  with  the  cirque  problem, 
assumed  that  the  cirques  were  bound  up  with  a  definite  fall  of  level  towards  the 
north,  and  were  found  only  on  isolated  elcTations  rising  above  the  fjeld-level.  This 
assumption  was  at  variance  with  the  observaticns  of  the  speaker,  who  found  cirques 
at  various  heights,  as  also  on  the  slopes  of  the  trough-valleys.  Seeing  that  the 
cirque-walls  were  in  no  case  polished,  the  formation  of  the  cirques  must  in  the  main 
be  assigned  to  post-glacial  time,  and  it  might,  perhaps,  be  possible  to  asoertain  the 
relations  between  the  varying  configuration  of  the  cirques,  the  height  of  the  cirque 
floorp,  and  the  particular  stag^  of  retrogression  of  the  glacial  snow-line.  Riohter 
was  of  opinion  that,  as  the  backward  cutting  of  the  cirques  progressed,  and  after 
removal  of  the  dividing  ridges,  the  undulating  fjeld  surface  at  last  resulted.  The 
circumstance,  however,  that  along  with  this  forms  of  Alpine  type  also  appeared, 
was  to  be  accounted  for  neither  by  mineralogical  differences  nor  by  recent  crust- 
movements.  The  lecturer  further  deemed  it  impossible  for  extensive  peneplains  to 
have  been  formed  by  any  amount  of  cirque-cutting.  In  his  view,  therefore,  it 
was  under  the  firn-oovering  that  the  Qeld  preserved  its  pre-glacial  surfiioe,  and  the 
later  demolition  gave  rise  to  rugged  Alpine  forms.  This  happened  more  particu- 
larly where  the  partition  into  valleys  was  most  active  and  the  snow-line  lay 
deepest.  The  speaker  pointed,  moreover,  to  the  circumstance  that  above  the  pene- 
plain a  higher  summit  level  was  likewise  of  constant  occurrence,  so  that,  in  keeping 
with  the  investigations  of  Hans  Reusch,  two  levels  were  to  be  distinguished,  the 
formation  of  which,  especially  of  the  deeper  and  more  recent,  was,  in  all  likelihood, 
assignable  to  the  production  of  a  peneplain,  as  understood  by  W.  M.  Davis,  in  the 
Tertiaiy  age.  The  speaker  next  dealt  with  the  trough-valleys,  their  sharp  edge, 
the  "  shoulder  "  (the  origin  of  which  was  not  yet,  he  said,  sufficiently  elucidated), 
the  "over-deepening,**  and  the  doubtful  traces  of  valley-ledgee,  the  step-structure 
of  the  fiords  and  fiord -vallays,  the  coast  plain  and  its  relation  to  the  ooast-lines,  on 
which  Richter  and  Ycgt  were  of  different  opinions.  In  the  discussion,  Hofrath 
Penck,  who  in  general  concurred  with  the  lecturer's  views  in  opposition  to  those 
of  Richter,  traced  the  course  of  development  of  the  inquiry.  Whereas  two  to 
three  decades  ago  the  fiord  problem  was  in  the  forefront  of  the  discussion,  it  was 
now  to  be  accounted  as  solved,  and  the  forms  of  the  fjeld  had  become  the  main 
problem,  a  change  of  situation  due  in  large  measure  to  the  contributions  of 
Eduard  Richter. 

ASIA. 

Standard  Time  for  India.— We  are  informed  by  the  India  Office  that  the 
Government  of  India  has  decided,  with  the  general  ooncurrenoe  of  the  local 
authorities  conoemed,  to  adopt  for  their  railways  and  telegraph  offices  a  standard 
time,  which  in  India  will  be  five  and  a  half  hours,  and  in  Burma  six  and  a  half  hours, 
in  advance  of  Greenwich  time.  The  application  of  the  new  system  to  other 
departments,  e,g,  to  meteorological  observations,  has  not  yet  been  decided  on, 
but  will  be  separately  considered. 

The  EnMian  Expedition  to  the  Khatanga,  V orthem  Siberia.— Accord- 
ing to  a  note  in  Petermanns  Mitteilungea  (190i,  No.  4),  this  expedition,  to  which 
we  alluded  briefly  in  the  May  number  (vol  85,  p.  564),  safely  reached  Tnrukhansk, 
on  the  way  to  Lake  Tessei,  early  in  the  present  year,  having  traversed  the  dbtance 
from  Yeneseisk  in  two  sections. 

AFSIOA. 

M.  Oantier't  Eeiearchet  in  the  Algerian  Sahara.— Valuable  additions 
contiLue  to  be  mtde  by  the  French  to  our  knowledge  of  the  Eoathem  borderlands 
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if  AJgeris,  and  by  no  one  bas  mow  important  work  bean  dooa  than  by  M.  E,  F. 
Gantier,  whoae  qualificationa  as  a  geologUt  bava  enabled  bim  to  do  more  tban  tbe 
majority  of  African  trayellera  to  nnrarel  tbe  problems  of  tbe  pbysSeal  geograpby 
of  tbe  continent.    M.  Gaatier's  latest  reeearobe^,  brief  aeconnto  of  wbicb  appear 
in  tbe  Jane  number  of  La  Qiographie,  baye  been  canted  out  in  tbe  Toat  region, 
wbere  be  bas  made  various  excursions  towards  tbe  west  of  tbe  oasii .    Tbi^,  be 
say?,  does  not  form,  as  bas  been  supposed,  a  basin,  for  towards  tbe  west  it  bas  no 
definite  border,  but  forms  a  boundless  plain  broken  by  f  andbills.    Another  fact 
brougbt  to  ligbt  is  tbat  tbe  Wed  Messaud,  wbicb  was  vsguely  sbown  in  tome 
former  mape,  bnt  wbicb  bas  lately  been  struck  out  as  non-existent,  is  distinctly  to 
be  traced  aa  part  of  an  old  drainage  system,  of  Quartemary  timef ,  wbicb  is  com- 
parable to  tbat  of  tbe  Igbargbar.    Tbe  Meesaud  (of  wbicb  tbe  Wed  Raura  Is  an 
apper  brancb)  bas  no  connection  with  the  cbain  of  Sebkha  wbicb  traTerses  Tuat, 
sod  occuf»es  ihe  line  of  a  great  fault,  but  runa  mucb  fartber  west  alon^  tbe  edge 
of  tbe  little-known  mass  of  dunes  known  as  tbe  Erg-esh-Sbeikb.    Tbe  wbole 
system,  by  wbicb  tbe  plain  of  Tuat  was  fcvmerly  drained,  conrerges  to  tbe  soutb- 
west  on  tbe  salt-pans  of  Taudenn^,  wbicb  recall  tbose  of  southern  Tunis  in  wbicb 
the  Tghai^bar  loses  itself.     From  tbe  fact  tbat  each  of  tbe  great  series  of  dunes  in 
this  region  is  associated  with  an  old  riTcr-system,  M.  Gautier  throws  out  the 
su^gesticr,  though  with  mucb  caution,  tbat  such  dunes  have  been  formed  only 
where  tbe  former  action  of  water  has  prepared  tbe  way  by  forming  alluyial 
deposits.    This  idea  will  hardly  be  aocepted  without  mucb  discussion,  as  it  tends  to 
modify  profoundly  our  notions  of  the  processes  of  erosion  and  deposition  in  deserts. 
French  Snrveyf  in  the  Chad-Viger  Eegion.— Capuin  Tilbo,  who  was 
attsched  to  tbe  French  section  of  tbe  Anglo-French  Boundsry  Commission  in 
Nigeria,  hap,  since  the  operations  of  that  mission  were  concluded,  continued  his 
surreys  in  the  same  region,  especially  on  the  eastern  side  of  Lake  Chsd.    Some 
iccount  of  his  work  was  given  in  La   Q4ogi*aph\e  for  March,  1005  (vol.  11, 
pp.  226-230).    For  the  survey  of  the  labyrinth  of  channels  on  the  eastern  side 
of  the  lake  he  joined  Naval-Lieutenant  Audoin  in  the  Benoit-Oarnier,  and  thoogh 
a  severe  attack  of  fever  compelled  bim  temporarily  to  make  bis  way  to  tbe  drier 
districts  of  Eanem  away  from  tbe  lake,  he  was  able  to  do  a  considerable  amount 
of  mapping  of  the  complicated  features  of  the  lake's  hydrography,  besides  fixing 
the  position  of  Mao,  tbe  capital  of  Kanem,  and  other  localities.    Lieut  Audoin, 
who  is  said  to  know  tbe  lake  better  tban  any  other  European,  vainly  endeavoured 
to  find  a  navigable  channel  between  the  north-eastern  and  southern  archipelagoes, 
being  compelled  to  adopt  a  course  which  took  him  close  to  the  British  shore. 
Captain  Tilho  describes  the  winding  channels  which  cut  up  the  country  on  the 
east  of  tbe  lake  as  forming  a  chaotic  maze,  from  which  the  traveller  finds  it 
difficult  to  extricate  himself,  while  without  caution  he  may  easily  lose  his  life  in 
the  deep  sloughs  which  encompass  him.    Seen  from  the  north,  en  route  for  Zinder, 
the  lake  was  one  melancholy  expanse  of  dry  reeds.     In   this  direction  some 
positions  were  fixed  along  the  frontier  constituted  by  the  Anglo-French  arrang€- 
ment  of  1904,  the  homeward  route  then  leading  to  the  Niger  and  up  the  course  of 
the  river  to  Sene$ral.    Numerous  astronomical  observations,  taken  along  the  upper 
Niger  seem  to  sb6w  tbat  its  course  is  placed  on  our  maps  some  12  miles  top  far 
esst,  between  Timbuktu  and  Gays. 

Exploration  in  the  OgOWe  Basin.— The  same  number  of  La  Oeogmphie 
records  an  exploration  of  the  Ivindo,  the  northern  tributsry  of  the  Ogowe,  by 
M.  VaiUe,  who,  starting  up  the  river  in  canoec,  made  the  ascent  amid  gnat  diflS- 
ealties,  caused  by  the  furious  rapids  which  obstruct  its  course,  principally  in 
its  lower  part.    Some  of  tbe  falls  have  a  height  of  110  to  150  feet  and  p.ver 


Digitized  by 


Google 


88  THE  MONTHLY  RECORD. 

Higher  up  the  liyer  flows  on  a  plateau,  and  here  its  swampy  banks  make  oom- 
muDication  impoFsible  in  the  rains. 

D'AnyiUe's  Map  of  Africa  and  iti  Sources.— The  dum  of  D'Anville  to 
foremost  rank  among  the  geographers  of  his  day  is  very  generally  ackoowledged, 
bat  few,  perhaps,  among  modem  students  of  geography  could  point  out  off-haDd 
the  precise  grounds  for  that  pre-eminence,  or  the  way  in  which  it  was  attained. 
The  critical  study  of  his  map  of  Africa,  first  issued  in  1749,  which  has  been  under- 
taken by  Dr.  Max  VoUkommer  of  Munich  (Munchener  Qeogr,  Studien,  No.  16, 
1901),  is,  therefore,  both  welcome  and  instructive.  In  a  brief  introduction  the 
author  traces  the  outlines  of  D^Anviile's  career,  laying  stress  on  the  qualities— 
especially  the  excellent  critical  judgment  and  power  of  sifting  the  true  from  the 
false  among  the  materials  in  his  hands— which  enabled  the  great  French  carto- 
grapher to  carry  forward  with  such  distinguished  success  the  advance  in  map- 
making  methods  already  inaugurated  by  Delisle.*  The  bulk  of  the  memoir  con- 
sists of  a  detailed  examination  of  the  authorities  on  which  D'Anville's  map  of 
Africa  (perhaps  his  most  valuable  service  to  cartography)  was. based  in  its  several 
parts ;  and  this  enables  the  reader  to  realize  in  a  striking  way  the  vast  industry 
and  care  employed  in  the  collection  and  sifting  of  the  material,  derived  both  from 
the  ancient  writers  and  the  reports  of  recent  travellerF.  That  the  result  was 
largely  a  negative  one,  as  shown  by  the  wide  blank  which  occupied  the  centre  of 
the  map,  was  not  the  fault  of  the  cartographer,  but  was  due  to  the  exceedingly 
scanty  knowledge  of  the  African  interior  existing  at  the  time.  As  regards  hia 
delineations  of  some  of  the  newly  explored  parts  of  the  continent,  especially 
Abyssinia,  D*Anville  certainly  owed  much  to  his  predecessors ;  but  while  he,  in 
the  main,  followed  Tellez  and  Lndolf,  he  introduced  certain  alterations  which 
prove  that  he  had  himself  carefully  studied  the  whole  material  available.  As 
regards  the  Nile,  he  made  a  step  in  advance  of  Delisle^s  ideas  by  showing  the 
Bahr-el-Abiad  as  a  distinct  stream — the  midn  head-stream,  in  .fact — while  Delisle 
had  identi6ed  it  with  the  Maleg,  a  tributary  of  the  Blue  Nile.  D^Anville's 
genius  is  strikingly  shown  when  we  look  at  his  delineation  of  the  western  and 
Central  Sudan,  for  which  he  had  largely  to  rely  on  the  older  writers — ^Ptolemy, 
Edrisi,  and  Leo  Africanus  in  particular — whose  accounts  he  interpreted  with  great 
judgment,  although  naturally  falling  into  many  errors  of  detail.  His  separation  of 
the  Niger  from  the  Senegal,  and  assignment  to  the  former  of  an  easterly  direction, 
were  decided  services  to  the  geography  of  this  region.  But  none  the  less  important 
was  his  mapping  of  the  coast  regions  of  the  continent,  which,  being  based  on  a 
study  of  all  the  most  recent  material,  gave  for  the  first  time  a  trustworthy  picture 
of  the  then-known  portions  of  the  continent  in  their  true  proportion?,  thus  supply- 
ing the  needed  basis  from  which  to  work  when  the  bounds  of  knowledge  were 
at  last  advanced  towards  the  interior. 

AMSBIOA. 

United  States*  Coal  Industry.— A  recent  consalar  report  (No.  631,  Misoel. 
series)  discusses  the  coal-production  of  the  United  States  in  1903.  In  that  year 
the  total  output  amounted  to  319,068,228  tons,  the  largest  yet  recorded,  and 
exceeding  that  of  1902  by  50  million  tons.  The  coal  output  of  the  United 
Kingdom  in  1903  was  230,334,469  tons,  89  millions  short  of  that  of  the  United 
States.    Anthracite  coal  is  produced  mainly  in  the  state  of  Pennsylvania,  where 


*  The  writer  holds  thst  the  attempt  to  put  forward  the  German  cariographer  Hase 
as  the  originator  of  the  critical  cartography  of  Africa  is  unjustifiable,  as  his  map  of  1737 
was  itself  baaed  in  part  on  some  of  the  earlier  work  of  D^Anville. 
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from  M  arra  cf  484  square  mJka,  the  yleW  in  1908  was  orer  eS^  iDillko  tooa. 
OatsWe  Pennsjlvania,  authracite  ooal  ia  wwked  ooly  In  Colorado  and  New  M«itoo» 
from  which  the  yield  waa  only  66,000  tona.  Of  Wlumlnooa  eoal,  foond  in  ahnoat 
tveiy  state,  and  extending  over  more  than  300,000  square  milaa,  the  Triaaaio  oral- 
field  in  Virginia  and  New  Carolina,  ranging  over  1070  aqoare  milea,  prodncad  in 
1903,  31,601  tona ;  the  Appalachian  coalfield,  eitending  from  New  York  to  Alahama 
State,  over  70,807  square  miles,  nearly  166  million  tons,  of  which  more  than  half 
•M  the  oontrihution  of  PennsylTania ;  the  northern  coalfield,  in  the  centre  of 
MichigBn  State,  with  an  area  of  11,306  fquare  miles,  gave  an  output  of  1,221,088 
tons ;  the  central  coalfield,  extending  through  Indiana,  Illincia,  and  Weat  Kao- 
tacky,  over  an  area  of  58,000  square  milea,  46,646,407  tons  (32.997,414  tona  heing 
the  oontrihution  of  Illinois  SUte  alone) ;  the  weatem  coalfield,  hetween  the  Hiaais- 
rippi  and  the  Rocky  mounteina  (94,076  square  milea),  20,689,010  tona;  the  Rocky 
nwnntaina  coalfield  (100,110  square  milea),  16,161,661  tona;  and  the  Pacific  coast 
coalfield  (lOSOaquare  miles),  3,026,641  tons,  of  which  2,861,137  tona  waa  the  produc- 
tion of  Waahington  State  alone.  Of  the  atatea ,  Pennay  Irania,  with  iU  92  million  tona 
(mostly  anthracite)— 49-8  per  cent,  of  total  output  in  1903— and  employing  129,266 
workers,  is  the  coal  sUte  far  exceUenee.  Next,  at  a  long  interral,  atanda  Illinois, 
producing  near  33  million  tons,  8*6  percent,  of  total  output,  and  employing  60,596 
TOkers;  then  West  Virginia,  with  26  million  tona,  or  6*8  per  cent  of  the  toUl, 
Md  Ohio,  mith  22  million  tons,  or  6-3  per  cent  of  the  total.  The  toUl  exports  of 
«*I  in  1903  amounted  to  8,813,000  tona,  of  which  0*79  per  cent  went  to  Canada, 
10  per  cent,  to  Mexico,  and  8  per  cent,  to  the  Weat  Indiea.  The  United  Statea* 
import  of  coal  in  1903  amounted  to  3,446,402  tons,  of  which  1,785,720  tona  came 
from  Canada ;  1,611,924  tons  (hituminous)  and  337,291  tons  (anthracite)  from  the 
United  Kingdom,  and  296,966  tons  (hituminous)  from  Auatralaaia.  The  importa 
of  anthracite  were  equal  to  ahout  0-005  per  cent,  of  the  toUl  production,  and  the 
imports  of  bituminous  coal  to  0*01  per  cent. 

Dr.  T.  Koch's  Journey  on  the  Upper  XTanpet,  Braril.— Among  the  great 
trihntaries  of  the  Amazon  the  western  branch  of  the  Rio  Negro,  generally  known 
l»y  the  name  Uaufes,  has  remained  till  the  present  day  one  of  the  least  viaited 
by  white  men.  Since  the  river  was  ascended  and  described  by  Wallace  not  much 
«fter  the  middle  of  the  nineteenth  century,  almost  the  only  scientific  traveller  to 
touch  npon  this  region  was,  until  quite  lately,  the  Italian  Count  Stradelli.  Last 
year  a  visit  to  the  headwatera  of  the  stream  waa  made  by  Dr.  Theodor  Koch,  a 
letter  from  whom,  briefly  describing  the  journey,  haa  lately  been  printed  in  Globus 
(vol.  87,  No.  16).  The  ascent  of  the  Uaupea  (more  generally  known  by  the 
Indians  aa  Caiary)  waa  begun  on  Auguat  4,  and  after  aome  forty  rapids  had  been 
wnnounted,  the  Cuduiary,  one  of  the  most  important  left-bank  tributaries,  was 
cached  on  Peptember  21.  Everywhere  the  reception  of  the  traveller  by  the 
▼arious  Indian  tribes  was  most  friendly.  Continuing  the  voyage  on  October  9, 
Dr.  Koch  passed  the  Turupary  cachoeira,  the  last  cataract  of  the  Uaupes,  and 
met  with  no  more  Indians,  it  being  only  with  great  diflSculty  that  he  was  able  to 
Pfach  hia  goal — a  settlement  of  Colombian  *'  caucheros  "—on  the  30th.  These 
people  had  only  made  their  way  to  this  district  about  eighteen  months  before  from 
the  Putumayo  and  Caqueta  or  upper  Japura.  Dr.  Koch  makes  some  forcible 
remarks  on  the  shameful  way  in  which  the  natives  have  been  treated  by  these 
«nd  other  puppored  representatives  of  civilization,  which  not  unfrequently,  he  says, 
quite  matches  the  atrocities  committed  by  the  early  conquerors.  The  return 
joomey  again  involved  great  hardships,  many  of  the  men  being  down  with 
walsiial  fever,  ^hi«h  prevails  on  this  otherwise  healthy  river  above  the  falls, 
owing  peihapa   to  the  stagnant  white  water.     Beaching  a  aettlement  of  the 
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Eoleuap,  en  the  Cuduiary,  he  ascended  this  stream  for  five  days  through  a  thickly 
populated  district,  and  climhcd  to  a  plateau  which  seemed  undermined  with  vast 
regular  cavities.  Dr.  Koch  gives  some  account  of  the  various  tribes  of  this  region, 
wLich  have  hitherto  led  a  retired  existence  away  from  their  fellow-men.  To  the 
south,  towards  the  basin  of  the  Japura,  he  met  with  many  tribes  speaking  a  trae 
Oarib  dialect. 

AV8TSALA8U  AHB  PAOmO  ISLAVDi. 

Hew  Zealand. — ^The  report  for  1903-4  of  the  New  Zealand  Lands  and  Survey 
Department  shows  satisfactory  progress  in  the  way  of  mapping  and  defining  areas 
and  of  the  appropriation  of  the  land.    There  were,  in  1903-4,  2813  new  selections 
comprisiog  over  1^  million  acres,  an  increase  of  35,279  on  the  area  of  land  selected 
in  1902-3 ;  432  of  the  selections  were  less  than  1  acre  cAch,  and  166  reached 
1000  acres  and  upwards,  the  average  selection  measurine  577  acres.    Under  the 
Village  Settlement  system  there  were,  on  March  31, 1904,  2014  settlers  holding 
43,146  acres,  an  average  of  21^  acres  each.    In  view  of  the  great  shrinkage  of  land 
inviting  settlement  and  other  drawbacks,  the  record  of  land  operations  must  be 
accounted  satisfactory.     The  gross  total  of  milling  timber  on  Grown  lands  is 
estimated  at  21,000  million  snperfidal  feet.  Nelson  district  heading  the  list  with  a 
volume  of  about  6000  million  superficial  feet  of  all  varieties,  closely  followed  in 
order  by  Westland  and  WeUington.    The  Ciown  kauri  timber  in  Auckland  is 
found  to  le  below  former  estimates,  and  as  there  are  about  thirty-fix  kauri  mills 
clearing  144  million  superficial  feet  per  annum,  in  eight  years  the  colony's  supply 
of  kauri  would  be  exhausted.    However,  the  timber  of  the  rimu,  matai,  and 
totara  forests  in  the  north  is  now  found  far  in  excess  of  previous  computations. 
The  output  of  all  the  mills  in  the  colony  is  estimated  at  372  million  superficial  feet 
per  annum,  a  rate  which  would  clear  away  all  the  colony's  timber  in  seventy  years. 
On  the  other  hand,  over  6j^  million  trees  were  raised  in  the  nurseries  and  plan- 
tations in  1903-4  as  agaiobt  4  million  in  1902-3.    The  total  number  of  trees  raised 
between  1896  and  1901,  on  an  area  now  measuring  1040|  acres,  was  18,293,682. 
The  prison-labour  applied  to  tree-planting  has  proved  every  way  profitable,  notablv 
in  a  moral  sense  to  the  prisoners.    The  weight  allowed  to  the  daims  of  natural 
beauty  may  be  gathered  from  the  assignment  of  ample  areas  as  scenic  reserves. 
More  particularly,  in  the  highly  pictnresque  south  land  it  is  proposed  to  preserve  in 
native  immunity  no  less  than  2,772,440  acres,  including  the  Sounds  National 
Park  of  2,500,000  acres.    During  1903-4  triangulation  continued  more  or  less  in 
abeyance  owing  to  settlement  requirements,  but  the  surveyor-general  urges  the 
resumption  of  triangulation  on  a  large  scale.    A  full  report  of  the  magnetic  work 
of  the  year  is  furnished  by  Mr.  Skey.    Particularly  interesting  is  the  reference  to 
the  joint  work  of  the  Hagley  Park  observatory  and  the  Antarctic  Expedition. 
Eight  photographs  of  the  most  marked  seismograms  of  the  year  are  appended.    In 
the  northern  part  of  the  South  island  magnetic  work  has  been  suspended  since 
February,  1904.    A  further  three  months'  work  by  one  officer  is  all  that  is  now 
needed  to  complete  the  magnetic  survey  of  the  colony,  the  results  of  which  would 
be  of  so  great  value  as  well  to  navigation  as  to  pure  science.    The  comprehensive 
report  deals  also  with  temperature,  rainfall,  sanctuaries  for  animals  and  birds,  etc. 
Besides  maps  and  plans,  there  are  numerous  illustrations  of  scenery,  flora,  fauna, 
etc.    The  report  of  the  minister  of  ndlways  shows  the  railway  mileage  of  New 
Zealand  as  2328. 

YOLAB  SMIOVl. 

The  Bnke  of  Orleani^  Cruise  Ib  the  Aretie  Seas.— The  Duke  of  Orleans 
sailed  frcm  Ghristiania  on  board  the  Belgica,  the  ship  of  the  late  Belgian  Antaretie 
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Ezpeditiop,  on  May  6  ksf .  The  Belgica  it  commanded  oom  more  bj  litat.  de 
6erLiclie»  and  it  is  hoped  that  eome  ideDtifio  work  will  be  done  during  the  eralic^ 
t¥o  BcieDd^tff,  Dr.  Rccemier,  and  Mr.  Eoefoed  from  the  Bergen  biologioel  ttelior, 
bftTing  joined  the  ship.  The  reeeerchee  to  be  carried  out  wiU  be  made  in  coonco- 
tion  with  the  Intematiooal  Commission  for  the  exploration  of  the  northern  sees, 
end  the  lands  at  which  it  is  expected  to  tonch  are  Jan  Mayeo,  East  OreeDlaod^ 
SpitsbergeD,  and  Fraoz  Josef  Land.  A  look-oat  will  be  kept  for  newt  of  the 
Ziegler  Arctic  Expedition. 

XATHSMinOAL  ATO  PHTHOAL  nOOlAPST. 

Origin  and  Growth  of  Bipple-mark.— The  Froeetdingt  of  the  Soyal  Focietp 
for  April  10, 1905  (vol.  74»  No.  506),  contain  the  abstract  of  a  communication  by 
MiF.  AyrtoD,  describing  experiments  in  regard  to  the  origin  and  growth  of  ripi*le* 
mark,  which  were  alluded  to  by  Frof.  Darwin  in  his  lecture  at  the  Cambridge 
Meeting  of  the  British  Association  last  year.  The  reeolt  of  the  experiuMnts  is  to 
confirm  the  tnith  of  the  principle  already  reoogniicd  by  other  obserTcrs,  that  the 
prime  canse  in  the  formation  of  ripple-marks  in  a  preTionsIy  smooth  surface  is  the 
variatic  n  in  the  rate  of  the  current  flowing  oTer  it ;  but  they  have  added  somewhat 
to  our  knowledge  of  the  precise  mechanism  by  which  the  girtn  result  is  attained. 
Mrs.  Ajrton  found  that  a  single  ridge  forms  whereTer  the  water  happens  to  have 
the  same  place  of  maximum  longitudinal  velocity  dp  ring  ssYeral  oecillations. 
That  SB  soon  ss  this  ridge  is  high  enough  (less  than  a  millimetre  being  sufficient) 
the  water  in  flowing  over  it  forms  a  spiral  vortex  with  horisontal  axis,  which  starts 
a  new  furrow  and  ridge  in  the  lee  of  the  first,  the  process  being  continued  until  the 
whole  sand  is  ripple-marked.  It  was  also  found  that  ''ripple  vortices**  came  into 
ex'stecce  only  during  the  time  when  the  water  was  rbing  abore  tbe  mean  leyel. 
In  cases  where  the  maximum  horizontal  velocity  remained  in  the  same  place  fcr 
a  considerable  time,  as  at  the  loop  of  a  stationary  wave,  the  ridge  was  found  to 
grow  into  a  ripple-msrkcd  heap,  which  was  highest  at  the  loop  and  lowest  at  the 
nodes.  While  not  bringing  to  light  any  new  principle,  these  experiments  are 
useful  for  the  support  they  give  to  cotclusions  reached  otherwise  on  theoretic 
grounds. 

'  The  Origin  of  "  Vievoi  Fenitentes."— In  spite  of  the  many  attempts, 
some  of  them  more  or  less  satisfactoiy,  wh?ch  have  been  made  to  explain  tbe 
mode  of  origin  of  the  wtll-known  nieves  peniUntes  of  South  Americs,  the  pheno- 
menon continues  to  exercise  the  minds  of  physical  geographers,  and  several  new 
discnssions  of  tbe  question  have  lately  appeared.  Some  of  these  contain  sug- 
gestions which  may  help  towards  a  fuller  elucidation  of  the  details  of  the  proUen^, 
though  the  geneial  principle — put  forward  independently,  a  few  years  back,  both 
by  Prof.  Hauthal  and  Sir  Martin  Conway — that  the  piimary  cause  is  the  diffe- 
rential action  of  the  solar  radiation,  does  not  seem  to  be  invalidated.  In  tbe 
Sitzunsberichte  of  the  Munich  Academy  of  Sciences  (Math.  Phy»,  Klofse,  1004, 
Heft  III.),  Prof.  S.  Giinther  calls  attention  to  the  close  similarity  between  the 
penitentes  and  earth -pyramids,  and  argues  that  this  must  be  dee  to  a  similaiity  of 
origin.  He  enters  somewhat  fuUy  into  the  causes  to  which  earth-pyramids  are 
due,  holding  that  the  cappirg  by  a  stone  or  rock,  though  no  doubt  exercising  a 
protective  influetce,  is  by  no  means  of  fuLdamental  importance,  but  that  tbe  true 
caufe  is  the  dissection  of  a  deposit  of  loose  material  by  runnitig  water,  first  into 
oontinrous  ridges,  and  afterwards  (by  an  extension  of  the  process)  into  single 
pyramidp.  This,  too,  he  supposes  to  hsTe  been  the  mode  of  formation  of  the 
ptnitentfSf  tleir  ariangcment  in  regular  rows  being  thus  accounted  for.  To  explain 
this  regularity  cf  arrsngement.  Prof.  Deecke  (O/o&m,  vol.  87,  1905,  No.  15)  has 


Digiti 


ized  by  Google 


92  THK  MONTHLY  RKOORD. 

recourse  to  a  sDpposed  waye-fonsation  icduced  on  the  sorfaoe  of  the  snow  by 
windy  giTiDg  an  instance  of  a  somewhat  similar  phenomenon  obserYed  by  him  in 
Europe  in  the  case  of  snowdrifts  thrown  into  wave-like  forms  and  subeequently 

compacted  by  freezing.  But  against  this  is  to  be  set  the  statement  that  the 
penitentes  are  usually  found  in  spots  sheltered  from  the  wind.  Perhaps  the 
most  ingenious  explanation  of  the  whole  phenomenon  is  that  suggested  by  Curt 
Fadlidep,  in  the  MitteUungen  des  Deutsdken  und  Oesterreichischen  Alpenvereitu 
(1904,  No.  21).  This  writer  considers  especially  (1)  The  regular  arrangement 
in  parallel  rows,  directed  in  the  Andes  from  north-west  to  south-east;  (2)  the 
limited  zone  of  latitude  within  which  the  phenomenon  has  been  obsenred.  As 
regards  the  first  point,  he  holds  tbat  the  true  cause  is  the  shadow  cast  by  the 
irregularities  in  the  surrace  of  the  ice  during  the  limited  space  of  time  (12  to  3 
o'clock)  in  which  the  solar  radiation  is  powerful  enough  to  exercise  much  influence. 
The  larger  irregularities  will,  by  their  shadow,  protect  those  lying  behind  them 
in  the  direction  opposed  to  the  sun,  while  the  smaller  will  melt  the  sooner,  thus 
exposing  to  the  effects  of  radiation  those  lying  behind  in  a  similar  direction.  (It 
may  be  remarked  that  in  any  haphazard  arrangement  of  such  irregularities,  there 
will  always  be  certain  systems  running  in  a  given  direction,  and  in  the  case  of  thece 
the  protective  influence  of  the  shadows  would,  no  doubt,  be  especially  operative.) 
If  this  explanation  is  correct,  it  supplies  a  reason  also  for  the  limitation  of  the  phe- 
nomenon  to  a  definite  zone  of  latitude,  for  not  only  must  the  elevation  of  the  sun 
at  noon  reach  a  ceitain  minimum,  but  there  will  be  also  a  maximum  beyond  which 
the  shadows  thrown  will  be  too  small  to  have  the  supposed  effect.  It  is,  however, 
to  be  remarked  that  a  formation  closely  resembling  the  penitentes  has  lately  been 
observed  by  Prof.  Uhlig  on  Kilimanjaro  (Zeits,  Oes.  Erdk,  Berlin,  1904,  p.  632), 
so  that  the  phenomenon  would  not  seem  excluded  from  the  equatorial  zone.  This 
observer  seems  inclined,  like  Prof.  QUnther,  to  attribute  the  linear  arrangement 
to  the  action  of  the  water-runnels,  which  would  follow  a  direction  parallel  to  the 
slope.  Th^e  two  writers  likewise  agree  in  distinguishing  the  penitentes  from  the 
Karren  formed  on  the  surface  of  glaciers,  though  while  Prof.  GUnther  says  that 
the  former  are  really  formed  in  ice,  not  snow,  the  latter,  like  Sir  Martin  Gonway, 
speaks  of  the  substance  in  question  merely  as  hardened  snow. 

Bird  Migration :  Dates  of  Arrival. — During  the  preparation  of  a  work  on 
bird  migration.  Dr.  Eoepert,  of  Dresden,  has  bestowed  much  attention  on  the  dates 
of  arrival  of  summer  visitors  at  their  nesting-places  in  Germany,  and  the  special 
causes  which  determine  them.  He  gives  the  results  of  his  study  in  a  recent 
number  (1905,  No.  8)  of  the  Naturwissenscha/tUche  Wochenschri/t,  published  at 
Jena.  After  pointing  out  that  the  date  of  arrival  is  progressively  later  as  the 
latitude  and  altitude  increase,  he  says  that  this  is  not  due,  as  might  at  first  sight 
be  thought,  solely  to  differences  of  temperature,  as  evidence  exists  for  the  power  of 
birds  of  warm  climates,  owing  to  their  feathery  covering,  to  stand  a  considerable 
degree  of  cold,  provided  their  food-supply  is  maintained.  In  tracing  the  relation 
of  the  date  of  arrival  to  the  temperature  of  different  places  in  Germany,  he  finds 
that  the  available  direct  observations  of  temperature  do  not  suffice  for  the  purpose, 
and  therefore  has  recourse  to  the  phenological  observations  made  of  late  years  in 
regard  to  vegetation,  which  is,  of  course,  closely  dependent  on  temperature.  Taking 
first  the  case  of  the  nightingale,  he  finds  an  almost  entire  agreement  between  the 
date  of  arrival  and  the  advance  of  vegetation  in  various  localities,  and  while  allow- 
ing that  this  may  in  part  be  due  to  the  need  of  a  screen  of  vegetation  for  nesting 
purposes,  he  considers  that  the  determining  factor  is  the  appearance  of  the  lower 
organisms  of  the  animal  kingdom,  which  form  the  food  of  the  birds,  such  appear- 
ance itself  depending   on  the   awakening   to  life  of  the   vegetation.     These 
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ooDclasions  are  only  what  might  have  heeo  arriytd  at  hj  a  priori  reaiOQing,  hot  it  ia 
Qsefol,  no  donht)  th%t  they  Bhoald  be  fortified,  as  if  done  by  Dr.  KoejMrt,  by  eiaet 
data.  It  may,  perhaps,  be  asked  whether  eiKragh  weight  is  giTsn  to  the  simple 
Isctor  of  the  distance  to  be  trayersed  between  the  winter  and  sommer  home,  which 
most,  of  coarse,  exercise  some  infloenoe,  thoogh  it  does  not  aoooont  for  the  retarda- 
tion due  to  eleTation.  Also  it  must  be  allowed  that  temperature  exercises  a  direct 
influence,  in  so  far  as  the  growing  warmth  of  the  winter  habitat  most,  in  part  at 
least,  supply  the  impetus  for  the  migration,  though  this  will  be  also  due  to  the 
instinct  to  seek  the  ori^nal  home  for  breeding  purpoees. 

eXIIBiLL. 

Captain  Scott  and  Sir  F.  Toan^^usband  at  Cambridgt.— Among  the 
degrees  conferred  at  Cambridge  last  month  honori*  cawta,  were  thoee  giren  to 
Csptaln  Scott  and  Sir  Francis  Tounghusband,  who  both  receifed  the  degree  of 
ScD.^  their  serrioes  to  the  cause  of  knowledge  being  described  in  suitable  terms 
by  the  public  orator. 

The  Oxford  Oeograpliioal  Scholarthip,  1906.— An  examination  for  one 
BchoUrship  of  the  value  of  £60  will  be  held  on  October  12  next.  Cmdidates, 
who  must  have  taken  honours  in  one  of  the  final  schools  of  the  University,  should 
send  in  their  names  to  the  Header  in  Ckograpby,  01 J  Ashmolean  Maseum,  not 
lat»  than  October  2. 

Award  to  Dr.  Tanghan  Cornish.— The  lotemationsl  Jury  of  the  St.  Louis 
Exposition  have  awarded  a  silver  medal  to  Dr.  Vaughan  Cornish,  r.a.o.8.,  for  his 
photographs  of  waves  in  water,  sand,  and  snow. 

The  Earliest  Cartographer  of  the  Vorth.— In  May,  1904,  Dr.  Axel  A. 
Bjdmbo  delivered  a  lecture  before  the  Norwegian  (Geographical  Society  on  CUudius 
Clausson  Swart,  or,  as  he  is  more  frequently  called,  Ciaudius  Clavus  Niger.  He 
was  bom  in  Denmark  in  the  year  that  war  broke  out  between  Qaeen  Margretbe 
snd  King  Albrecht  (1388),  and  was  educated  in  a  monastery  school,  probably  in 
Soro.  About  1412  he  left  his  native  country,  and  the  wiater  of  1423-4  be  spent 
in  Borne,  where  he  made  the  acquaintance  of  the  papal  secretary,  Poggio.  An  early 
map  of  Clavus  was  discovered  in  1835  at  Nancy,  which  showed  a  great  improvement 
over  eirlier  maps,  and  contained  Greenland  and  Iceland.  It  was  accompanied  by  a 
description  in  manuscript.  Subsequently  it  was  discovered  thit  two  German 
geographers  of  the  b^inning  of  the  sixteenth  century  had  quoted  Clavus,  but  their 
dtati.ns,  though  sgreeing  together,  were  not  in  accordance  with  the  Nancy  manu- 
Kript  In  1888  several  hand-drawn  maps  were  found  in  Warsaw  and  Florence 
wliich  showed  a  resemblance  to  the  Zeno  map  of  1658,  which  Zeno  the  younger 
declared  to  have  been  drawn  after  a  map  of  about  1380.  Dr,  Bjornbo  relates  the 
discussions  that  ensued,  and  how  he  himself  proved,  by  the  discovery  of  a  manu- 
script at  Vienna,  that  Clavus  was  the  author  of  the  map,  having  acquired  better 
ioformation  after  the  compilation  of  the  Nancy  map,  and  having  travelled  up  the 
coast  of  Norway.  This  was  the  best  map  of  the  northern  countries  until  the  appear- 
SQce  of  those  of  Ziegler  and  Olaus  Magnus  in  1532  and  1539,  and  as  regards  Grcen- 
Isnd  its  influence  may  be  traced  far  into  the  seventeenth  century.^De^  Norske 
Otoifr.  SeUkabt  Aarbog,  1903-4. 
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OBITUARY. 


Obituary  of  the  Tear. 

The  following  is  a  list  of  the  Fellows  who  have  died  during  the  year  1904- 
1905  (April  30)  :— 

W.  M.  Allpobt;  J.  N.  Arthur;  J.  W.  Anderson;  Chas.  H.  Allen;  Wm. 
Allen;  Captain  C.  Alexander;  Sir  E.  F.  Alford;  H.  P.  Brandreth;  Rev. 
G.  J.  Bridges  ;  W.  A.  Browne  ;  Sir  Michael  Biddulph  ;  Major  Q.  H.  Brether- 
TON ;  Mrs.  Bishop  ;  Major-General  R.  0.  Brooke  ;  Captain  E.  P.  W.  Browne  ; 
Geo.  J.  Bridges;  E.  L.  Boyd;  Sir  W.  L.Booker;  Lieut.  Bacon  Habel;  General 
J.  Bayly  ;  Hon.  0.  Borthwick  ;  The  Eirl  of  Bective  ;  D/.  A.  Bastian  ;  H.  E. 
Charlesworth ;  G.  M.  Courage;  W.  Chapman;  John  Cohen;  Wm.  Cotes- 
worth;  James  Campbell;  General  A.  C.  Cooke;  Sir  John  Doran;  John 
Dale  ;  Hon.  John  Douglas  ;  E.  M.  Denny  ;  Colonel  C.  A.  W.  Finch  ;  Frederick 
Gahan;  Robert  Gordon;  Rev.  M.  Galbraith;  H.  R.  Grellet;  W.  P. 
GouLDiNG;  Major  E.  Guinness;  Captain  H.  E.  Haynes;  Count  Hoyos;  Captain 
Henderson  Smith  ;  Henry  Hansard  ;  J.  A.  Jones  ;  W.  J.  Johnston  ;  Captain 
E.  T.  James;  Sir  Francis  Jeune;  Colonel  W.  W.  Knoll ys;  N.  W.  Levin; 
Lieut.  F.  G.  I.  Lillingston;  R.  Lloyd  Jones;  Wm.  May  Lindsay;  Sir  John 
McNeill  ;  James  Macbraire  ;  W.  G.  Macgregor  ;  S.r  D.  H.  Macfarlane  ; 
Canon  A.  P.  Moor  ;  Dato  James  Meldrum  ;  R.  B.  Moorhead  ;  F.  D.  Mocatta  ; 
G.  J.  Morrison;  Frank  McClean  ;  J.  G.  Meggs;  Fie'd-Marshal  Sir  H.  W. 
Norman;  Lord  Northbrook;  T.  W.  H.  Oakley;  Admiral  Sir  Erasmus 
Ommanney;  T.  F.  Perrott;  Campbell  Praed;  Wm.  Hy.  Potter;  Captain 
H.  A.  F.  Plater;  Dr.  R.  A.  Philippi;  Admiral  J.  C.  Purvis;  E.  J.  Payne; 
Frank  Russell;  Frederick  Ratzel;  C.  Boyd  Robertson;  Eli  Sowerdutts; 
Sir  H.  M.  Stanley;  Wm.  John  Sharpe  ;  Hugh  Stowbll  Scott;  Colonel  C.  B. 
Stewart;  C.  P.  Rerocold;  The  Earl  of  Southesk  ;  Stephen  Wm.  Silver; 
J.  Henwood  Thomas;  General  Sir  Richard  Taylor;  Joseph  Tucker;  Jambs 
Lewis  Thomas;  Bju-ouToll;  Theodore Uziblli  ;  Charles  Winnecke ;  Dudley 
Alex.  West;  R.  Willis;  Dr.  A.  Blair  Watson;  Stephen  Wand;  Captain 
W.  G.  White  ;  Lebdham  White  ;  John  A.  Woodall. 


MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETY, 
SESSION  1904-1905. 

Anniversary  Meeting^  May   22,   1905.— Sir  Ci^ments  Markhim,   k,c.b., 
F.B.S.,  President,  in  the  Chair 

The  Secretary  read  the  minutes  of  the  last  Anniv,irsarj  Meeting,  which  were 
c.-nfirmed  and  signed  hy  the  Chairman. 

The  Secretary  read  a  list  of  the  newly  elected  Fellows  of  the  Society. 

Elections: — Sir  Robert  Edward  Bredon,  K.C.M,G,;  Cecil  Clementi,  M.A  ; 
Leonard  Victor  Dalton ;  Frederick  Wm,  Qrantham ;  John  Frederick  Otesen ; 
Captain  Hugh  D,  E.  O'SuUivan,  B,M. 

The  presentation  of  awards  then  took  place. 

The  Prbsident  :  Sir  Martin  Conway,  the  Council  have  felt  that  your  numerouB 
services  to  geography  folly  dessrye  one  of  the  Gold  Medals  of  the  Society,  and  His 
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IbJMty  the  Eiog  has  approTed  of  th«  Ml«otioo.  TIm  Gottnell  art  foUy  aliv*  to 
all  your  raluable  Alpiae  work  and  your  axploration  of  th«  Muatag  Himi^aja.  Yoor 
exanlnation  of  lofty  paases  aod  glioien  showi  how  much  oao  be  done  bj  the 
courage  ani  ability  of  a  private  explorer  under  the  moat  difficult  cJrcmnaUnoee. 
You  returned  with  a  large-acale  map  as  a  mult  of  a  most  inUreetIng  jouroey. 
You  then  tamed  your  attention  to  Spitsbergen^  and  yoi  were  not  eontent  with 
going  ia  the  old  tracks  and  following  the  ooast-line»  bat  yoo  determined  to  explore 
the  interior  and  to  give  ns  a  knowledge  of  it,  and  yoa  did  that  saooeasfdlly*  But 
what  Ib  to  be  admired  most,  I  think,  is  that  yoa  oombified  reeearoh  with  your  ex* 
ploiationsy  the  eyidence  of  which  is  th^  ydume  which  you  edited  for  the  Hakluyt 
Society,  and  your  bibliography,  and  a  most  interesting  and  raluable  geographkxal 
work  on  early  whaling,  Dutch  and  English,  and  on  the  Buasian  fishermen  in 
Spitsbergen,  which  we  all  hope  will  be  soon  issued  through  the  Cambridge  Press. 
Kext  you  turned  your  attention  to  South  America,  to  the  D>li7ian  Andei,  and 
attacked  the  great  peaks  of  UUmani  and  Illampu,  miking  a  careful  surrey, 
which  added  very  hrgely  to  our  knowledge  of  that  part  of  the  Andean  region. 
Kor  did  we  forget  your  ascent  of  Aconcagua  and  your  attempt  on  Mount  Sirmiento 
in  Magellan  straits,  so  that  your  serrlces  to  geography  h%Te  been  cnmukti? e  and 
hare  been  performed  in  many  regions.  It  gives  me  very  greit  pleasure  to  place  in 
your  hands  the  Founder's  Medal. 

Sir  Mabtin  Gokwat  :  It  would  be  false  modesty  on  my  part  if  I  were  to 
{fofess  indifference,  or  anything  short  of  exceeding  pleasure  and  gratitude,  at  the 
receipt  of  this  medal  which  has  been  given  to  me  to-day.  It  adds  enormously,  I 
think  I  may  be  believed  when  I  say,  to  the  pleunre  of  receiving  it,  that  I  do  so 
It  the  hands  of  Sir  Clements  Markham,  as  one  of  the  last  actions  of  his  distinguished 
presidency.  I  must  add  that  in  receiving  it  I  feel  how  large  a  share  of  such  merit 
as  has  been  earned  belongs  not  by  any  means  to  me,  but  to  the  loyal  helpers  and 
companions  I  had  in  my  various  jc^eys.  Certainly  no  traveller  more  than  I, 
I  think,  has  been  so  dependent  upm  the  assistance  that  he  has  received  from  his 
companions,  and  I  would  not  like  to  sit  down  without  especially  mentioning  the 
name  of  my  excellent  and  valued  friend  and  colleague  in  my  Hioialayan  journey. 
Major  Bruce,  of  the  5th  Ghourkas ;  certainly  without  him  that  journey  would 
never  have  accomplished  such  success  as  it  attained,  and  in  receiving  from  the 
hands  of  your  President  this  testimony,  I  accept  it  fully  as  much  as  a  testimony  to 
him,  in  so  far  as  it  applies  to  the  Himalayan  journey,  as  to  mytself. 

The  Pbebioskt  :  Major  Ryder,  when  we  heard  of  the  work  you  were  doing  in 
Tibet  we  felt  that  the  other  Gold  Medal  of  the  Society  was  d  le  to  you,  and 
His  Majesty  the  King  has  approved  of  our  choice.  I  think  it  is  more  than  ten 
years  since  you  began  your  geographical  surveys,  when  you  were  with  our  lamented 
friend  Colonel  Woodthorpe  on  the  Mekong  Boundary  Commission.  You  then 
served  in  Yunnan  with  Major  Davis,  and  did  an  enormous  amount  of  valuable 
survey  work,  and  afterwards  with  the  expeditionary  force  in  Northern  Chinai 
when  you  were  present  at  the  relief  of  Peking,  and  again  did  valuable  survey  work. 
Bat  of  course  the  great  interest  of  your  services  is  in  Tibet,  when  you  were  under 
the  orders  of  Sir  Frank  Younghusband  and  General  Sir  Ronald  Miodonald,  and 
you  have,  by  an  excellent  survey,  connected  British  India  with  the  famous  city  of 
Lhasi.  You  have  made  large-scale  p^ans  of  Lhasa  and  Gyantse,  aud  after  parting 
company,  when  you  went  on  with  Captain  Bawling,  you  did  most  valuable  and 
interesting  survey  work  along  the  whole  of  the  course  of  the  Sanpu  to  its  source, 
where  no  Englishmen  have  ever  been  before,  and  you  finished  with  exceedingly 
interesting  and  valuable  work  on  the  (hirtok  branch  of  the  Indus  and  the  source  of 
the  Satlej.    We  all  think  that  in  giving  you  this  medal  at  your  age  you  will  bs  sure 
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to  wish  to  do  more,  and  it  will  be  a  certain  incitement  to  you  to  undertake  further 
work  OQ  behalf  of  geographical  science.  I  hare  much  pleasure  in  pladng  the 
Patron*8  Medal  in  your  hands. 

Major  G.  H.  Rtdeb  :  I  thank  you  most  warmly  for  this  medal,  which  J,  in 
common  with  all  explorers,  look  on  as  the  blue  ribbon  of  an  explorer's  life.  In  all 
the  journeys  that  I  have  had  the  good  fortune  to  make,  I  have  been,  first  of  all, 
extremely  fortunate  in  the  officers  under  whom  I  have  had  the  honour  to  serve. 
In  Tuunan,  in  the  two  years'  exploration  that  I  undertook  there,  I  was  under 
Major  Davis,  who  is  an  expert  in  Western  China,  and  during  the  time  I  was  in 
Tibet  I  was  under  Sir  Frank  Younghusband  and  Sir  Ronald  Macdonald,  both  of 
whom  have  always  taken  the  warmest  interest  in  geographical  work.  Also  I  have 
been  most  ably  assisted  throughout  my  work  by  many  officers  and  surveyors, 
particularly  Captain  Wood  and  Captain  Cowie  and  many  native  surveyors  who 
have  always  assisted  me  in  the  most  able  manner.  I  am  particularly  glad  to  have 
been  able  to  do  this  work  in  Tibet  during  the  time  that  you  have  been  President, 
sir,  as  we  all  know  the  very  great  interest  that  you  have  taken  in  Tibetan  work. 
At  the  same  time,  I  hope  I  may  have  the  good  fortune  at  some  future  period 
to  wander  about  the  world  somewhere  else. 

The  Pbesident  :  Mr.  Bartholomew,  it  has  been,  since  I  have  known  it,  the 
desire  of  this  Society  to  recognize  the  valuable  work  of  geographers  at  home  as 
well  as  the  important  work  of  geographers  abroad.  My  old  friend  and  revered 
predecessor,  Sir  Roderick  Murchison,  felt  this  very  strongly.  He  presented  one 
gold  medal  to  Mr.  John  Arrowsmith,  and  another  to  Mr.  Augustus  Petermann,  and 
he  selected  Mr.  A.  E.  Johnston  for  another  when  he  was  struck  dovm  with  his 
fatal  illness.  As  a  matter  of  fact,  Mr.  A.  Keith  Johnston  received  the  medal  from 
Sir  Henry  Rawlinson.  Our  Council  has  always  desired  to  follow  Sir  Roderick's 
excellent  example,  and  has  instituted  a  special  medal  for  research.  When  our 
revered  sovereign  Queen  Victoria  died,  we  were  very  loth  to  lose  her  effigy  from  our 
medals,  and  this  medal  for  research  was  consequently  instituted  as  the  Victoria 
Medal.  With  perfect  unanimity,  the  Council  has  felt  that  your  great  merits 
deserve  recognition  in  the  form  of  our  Victoria  Medal.  By  your  important  work, 
and  especially  by  your  beautiful  atlas  of  Scotland,  by  your  survey  atlas  of  England, 
and  by  the  first  volume  of  your  great  physical  atlas,  you  have  certainly  raised  the 
standard  of  cartography  in  this  country,  for  you  have  not  only  striven,  and  striven 
successfully,  to  produce  very  beautiful  ani  graphic  execution  on  your  maps,  but 
you  have  also  during  many  years  occupied  yourself  in  geographical  and  statistical 
research,  so  that  we  feel  that  you  are  not  only  a  very  eminent  cartographer,  but 
also  a  scientific  geographer.  In  both  these  capacities,  I  have  very  great  pleasure  in 
presenting  to  you  the  Victoria  Medal  in  the  name  and  on  behalf  of  the  Council  of 
this  Society. 

Mr.  Babtholomew  :  So  far  as  honours  go,  I  have  always  regarded  the  Victoria 
Medal  of  the  Royal  Geographical  Society  as  the  summit  of  a  cartographer's 
ambition.  I  can  certainly  assure  you,  sir,  that  no  honour  could  be  more  appre- 
ciated by  me  than  this  most  gratifying  recognition  of  my  work,  and  to  receive  this 
recognition  whilst  still  in  the  enjoyment  of  one's  full  working  powers  is  a  very 
great  encouragement  to  further  effort,  although  in  cartography,  as  in  everything 
else,  one's  highest  effort  must  always  be  inspired  by  ideals.  Whatever  the  pro- 
gress of  cartography  may  have  been  in  the  past,  there  is  undoubtedly  great  scope 
for  its  development  and  improvement  in  the  future,  and  it  is  certain  that  our 
efforts  towards  the  promotion  of  geographical  education  in  the  universities  and 
schools  of  this  country  must  soon  lead  to  the  appreciation  of  a  much  higher 
standard  of  work.    When  I  think  of  the  famous  geographers  who  have  received 
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thk  aune  medal  in  tb^  past,  from  Otrl  Bitter  down  to  Arrowimltb,  Kdtk  John* 
stoD,  RecloB  and  BaTongtein,  it  wonld  almost  teem  to  reflect  npoo  oa  at  tha 
present  day  tbat  we  have  not  aohierad  mora  in  mapping  the  Tariad  pbaoomtna 
of  our  glob).  Bat  progreES  cannot  be  roihad ;  we  matt  neoeMarily  take  pnVUo 
edacation  with  ns.  On  thia  oooiaiOT,  boweyer,  I  feel  I  thoold  be  a  most  onwortby 
son  of  my  patronymic  ancestor,  Ptolemy,  the  first  map-maker,  if  I  did  not  claim 
fior  cartography  its  fullest  measure  of  importance— I  would  certainly  go  the  length 
c^  saying  that  it  wonld  be  greatly  to  the  adrantage  of  this  ooootry  if  we  had  a 
wider  application  of  cartographic  methods  to  the  demoDstration  of  all  its  probkma 
—to  its  Tital  and  eoonomio  statistics,  its  trade,  agricoltore,  pablio  health,  and  all 
qaestlona  affected  by  geographical  enTironment.  I  wonld  eren  veotnre  lo  say 
tbat  if  most  of  our  ponderoos  Bine  Books  were  reduced  to  cartographic  summaries, 
th<^7  would  be  much  better  understood  and  appreciated.  Fartbe%  if  this  work  is 
worth  doing  for  any  one  country,  it  is  douUy  worth  doing  on  an  international 
basia.  We  must  realize  that  true  geography  is  nothing  if  not  coamof  olitan,  and 
I  earnestly  trust  that  the  International  Committee  of  Gartograpfay  appointed  last 
year  at  St.  Louis  may  be  fruitful  of  suggestions  in  this  directioo,  especially  as 
regards  the  unification  of  international  cartographic  methodf.  In  tendering  my 
rerj  cordial  thanks  to  your  Council  f<Hr  this  medal,  I  would  like  to  add,  sir,  that 
to  me  ita  value  is  greatly  enhauced  by  receiving  it  from  your  hands  at  the  close 
of  your  long  and  distinguished  Presidentship  of  this  Society. 

The  Pbesidekt:  The  MurcbiEon  Qrant  has  been  awarded  to  Mr.  William 
Wallace,  who  has  done  such  important  geogra|hical  work  in  Nigeria,  and  read 
na  a  yery  interestiog  paper  on  the  subject.  The  Back  Grant  has  been  awarded 
to  Oaptain  C.  Maud,  for  his  valuable  work  connected  with  the  examination  of  the 
Boathem  borders  of  Abyssiuia.  The  Cnthbert  Peek  Grant  bas  been  awarded  to 
Mr.  Francis  J.  Lewis,  for  his  valuable  contribution  to  our  knowledge  of  bct&nical 
diatribation  in  the  north  of  England.  He  has  chosen  to  take  it  in  the  form  of  a 
field-glass.  The  Gill  Memorial  baa  been  awarded  to  Colonel  Maunsell,  for  his 
explorations  during  many  years  in  Asia  Minor,  and  for  the  valuable  map  he  hat 
presented  to  us.    It  wUl  lake  the  form  of  a  silver  cup. 

Tlie  President  then  delivered  his  anuiversary  address  (see  p.  1). 

The  Beport  of  tbe  Council  was  then  read ;  it  will  be  published  in  the  next 
Year-book.  Tbe  President  announced  that,  as  a  result  of  the  ballot,  the  Council  as 
proposed  had  been  duly  elected.  The  Ibt  is  as  follows,  the  names  of  new  members, 
or  of  those  changing  office,  beiog  printed  in  italic$ : — 

Fresideni:  RigfU  Eon,  Sir  QeorgeD.  Tavhman  Goldit^  k.cm.o.,  p.r.8.,  d.c.l.,  ll.d. 
Viee-PrendenU :  Sir  H.  E.  G.  Bulwer,  o.c.if  .o. ;  Colonel  G.  Earl  Church  ;  Colonel  Sir 
Thomas  Hungerford  Holdicb,  k.o.m.o.,  k.o.i.k.,  o.b.,  r.b.;  Colonel  D,  A,  Johmton, 
C.B.,  B.B. ;  Sir  Clementa  JR,  Markham,  k.cb.,  f.R3.,  f.p.a.  ;  Sir  George  S.  Mackenzie, 
K.cux}.,  C.B.  Treasurer:  Edward  L.  Somers  Cocks.  Trustee$:  Bight  lion.  Lord 
Avebury,  D.O.L.,  F.B.S.;  Lord  Belhaven  and  Stenton.  Eon,  Secretaries:  Major 
Leonard  Darwin,  b.e.  ;  James  F.  Hughes.  Foreign  Secretary :  Sir  Jobn  Kirk, 
KX.B.,  o.aMA.,  F.B.B.  CouncHlors :  Admiral  Sir  Nathaniel  Botuden- Smith,  k.c.b.  ; 
Admiral  Sir  James  Bruce,  K.aM.a. ;  J.  Annan  Bryce ;  Major  Cbas.  F.  Close,  an.o., 
B.JB. ;  Prof.  J.  Norman  Collie,  f.b.s.  ;  Captun  Ettrick  W.  Creak,  o.b.,  7.B.S.,  b.n.  ; 
Domglat  W.  Freshfidd ;  Prof.  E.  J.  Garwood,  f.q.s.  ;  F.  H.  H.  Guillemard,  m.a., 
X.D.;  Sir  Clement  L.  Hillt  k.o.m.0.,  o.b.  ;  D.  G.  Hogarth,  iCA.;  Sir  Harry  H.  John- 
aton,  G.c.M.o.,  K.aB. ;  Admiral  Sir  Albert  Hastings  Markham,  k.cb.  ;  Bight  Hon. 
Sir  Joseph  West  Eidgeway^  k.o.b.,  o.o.iLa.,  k.c.8J.  ;  MoQor  (7.  E,  i>.  Ryder^  b.b.  ; 
CafUiin  E.  F.  Scott^  o.v.o.,  Bj!r. ;  Cobnel  Sir  Colm  C.  Soott-Moncileff,  k.c.h.g.,  o.8.l, 
B.B. ,'  General  J.  H.  M.  Sbaw  Stewart,  f.bj3.b.,  b,e.;  Colonel  Eon,  M,  0.  Talbot,  b.e»  ; 
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Colonel  Sir  Henry  B.  Thuillier,  k.c.i.e.,  r.e.  ;  Commander  David  Wilson-Barker, 

After  the  announcement,  the  President  said :  I  now  have  tbe  pleasing  duty 
of  announcing  that  the  Council's  list  has  been  unanimously  adopted,  including 
Sir  George  Qoldie  as  your  President.  Sir  George  Goldie  is  well  known  to  ns  all 
as  the  able  administrator,  the  great  promoter  of  geographical  exploration,  and  the 
founder  of  Nigeria.  He  has  been  a  Fellow  of  this  Society  for  twenty-eight  years, 
a  member  of  our  Council  for  fourteen  years,  and  Vice-President  for  nine  years. 
He  is,  therefore,  well  acquainted  with  your  business.  He  has  qualifications,  as 
a  councillor,  which  I  do  not  possess.  I  am  indebted  to  him  for  advice  and  help 
of  such  value  and  importance  that  I  am  quite  imable  sufiQciently  to  express  my 
gratitude  to  him.  I  congratulate  the  Society  on  the  acquisition  of  so  very  able 
a  President,  who  will  be  devoted  to  its  interests. 

St  Thomas  Holdich  :  I  wish  to  say  a  very  few  words  with  reference  to  what 
Sir  Clements  Markham  has  told  us  about  the  necessity  that  he  feeli  for  resigning 
the  high  position  of  President  and  being  succeeded  by  Sir  George  €K)ldie.  They 
will  be  very  few  words,  for  this  is  not  the  place  to  enter  into  a  history  of  Sir 
Clements  Markham's  long  connection  with  this  Society;  besidefi,  I  think  the 
record  of  the  work  that  he  has  done  in  that  connection  is  to  be  found  pretty  amply 
in  the  chronicles  of  the  Society  itself:  I  believe  that  there  are,  at  least,  twenty- 
f  jur  volumes  of  the  Journal  of  the  Society  which  are  full  of  them.  But  what  I 
wiih  to  say  specially  from  the  members  of  the  Council,  and  I  think  for  all  those 
who  are  here,  is  this — that  when  Sir  Clements  leaves  that  chair  we  shall  miss 
him — we  shall  miss  him  sorely  from  the  accustomed  place.  Other  men  may 
oome,  and  will  come,  and  they  will  give  us  some  of  their  time,  no  doubt,  and  the 
best  of  their  ability  towards  solving  the  complicated  problems  which  continually 
come  before  the  Society ;  but  it  will  not  be  quite  the  same  thing,  for  Sir  Clements' 
connection  with  the  S)ciety  has  been  something  more  than  heart-whole — it  has 
been  almost  life- whole.  With  him  it  has  been  the  Society,  the  whole  Society, 
and,  nothing  but  the  Society;  and  in  these  busy  days  we  can  hardly  expect  that 
from  anybody  else  in  future.  But  I  think  that  if  Sir  Clements  looks  back  over 
the  twelve  years  during  which  he  has  been  President,  he  can  see  for  himself  what 
has  been  done  during  that  time ;  indeed,  he  has  recounted  some  of  it  to  us  just 
now — he  will  see  that  the  Society  is  now  placed  quite  first  amongst  all  Geographical 
Societies  of  the  world ;  high  in  the  estimation  of  all  scientific  people  as  an  educa- 
tional factor  in  England ;  and  he  will  certainly  be  proud  of  his  work ;  whilst 
we,  looking  back  over  the  same  time,  may  fairly  say  that  we  are  proud  of  our 
President.  Taking  it  for  all  in  all,  we  are  not  likely  to  see  another  quite  his  equal. 
His  name  will  ever  be  connected  with  the  best  and  the  brightest  annals  of  the 
Geographical  S  )ciety ;  and  I  will  only  add  that  whilst  we  all  seriously  deplore  that 
there  should  be  reasons  which  lead  him  to  resign  his  poBition  as  President,  and 
although  we  shall  miss  his  steady  hand  at  the  heln  and  his  constant  watchfulness 
over  the  course  which  our  ship  is  steering,  yet  still  we  hope  to  ha7e  the  benefit 
cf  his  advice,  that  advice  which  is  always  fo  freely  and  so  frankly  given  to  any- 
body who  asks  it,  and  his  counsel,  which  is  a  counsel  matured  by  a  long  experi- 
ence and  probably  an  unequalled  acquaintance  with  all  the  varied  interests  of 
this  great  Society. 

Colonel  Fbildbn  :  I  am  sure  all  present,  both  Fellows  and  visitors,  will  agree 
with  the  tribute  of  Sir  Thomas  Holdich  to  our  President.  I  was  told  that  I  was 
only  to  speak  for  one  minute,  and  that  is  a  very  short  time  in  which  to  say  what  I 
should  like  to,  for  if  I  had  my  own  way  I  should  speak  far  longer  in  regs^  to  Sir 
Clements  lAarkham.    I  shall  not  venture  to  eay  anything  of  his  incomparable 
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serviceB  to  geograph j ;  but  there  ie  one  phaae  oi  hie  manj-ilded  chanMtter  which  1 
Bboold  like  to  refer  to,  And  that  is  not  only  in  the  Council  room  and  in  the  whole 
working  of  the  G^eographical  Sodetyylmt  in  hie  more  private  life.  When  anj  yoong 
traveller,  or  any  one  willing  or  defirooe  of  obtaining  informatkmt  applied  to  Hir 
Clements  Markham,  there  was  no  one  in  the  world  so  willing  to  gire  it  as  oar 
Prendent,  and  no  labour  seemed  to  prevent  him  doing  so.  I  have  had  the  hooonr  oi 
Sir  Clements  Markham's  acquaintance  for  over  thirty  years,  and  daring  that  time, 
wbeDCTer  I  was  at  a  loss  and  coald  not  find  what  was  wanted  in  the  Rncyclop»dia 
BritaDnica  or  the  Century  Dictionary,  whaterer  the  point  might  be,  grogiaphy, 
g^eakgj,  historical  records,  or  almost  any  subject,  I  applied  to  Sir  ClemenU 
Harkham,  and  I  invariably,  by  return  of  post,  received  a  reply,  and  a  satisfactory 
one.     I  beg  to  offer  ear  sincere  feelings  of  respect  and  regard  to  our  President. 

Sir  CuaasFTs  Mabrham  :  I  have  been  deeply  touched  by  the  way  you  have 
recelvrd  the  two  speeches  from  such  very  old  friends,  both  of  whom  I  have  known 
for  Yery  many  years,  one  from  the  Arctic  Regions  and  one  from  the  Tropics.  They, 
of  coarse,  have  drawn  a  picture  without  any  shadow  in  it,  which  is  not  very 
artistic  Sdl),  it  is  extremely  kind  of  them  to  say  all  they  have,  and  I  feel  it  very 
deeply.     I  also  feel  the  kindness  with  which  you  have  received  their  speeches. 

BANQUET  TO  SIR  CLEMENTS  MARKHAM. 

On  the  evening  of  the  anniversary,  May  22,  a  banqoet  was  given  by  the  Fellows 
of  the  Society  in  honour  of  the  retiring  President,  Sir  Clements  R.  Markham,  e.c.b., 
F.BJB.  The  new  President,  the  Right  Hon.  Sir  George  Taubman  Goldie,  K.aM.o., 
and  about  three  hundred  were  present.  Among  those  present  were  the  following : 
The  Earl  of  Camperdown ;  Lord  Eustace  Cecil ;  Lord  Belhaven  and  Stcnton ; 
Goieral  Lord  William  Seymour;  Lord  Colchester;  Admiral  of  the  Fleet, 
Sir  F.  A.  Richards;  Admiral  Sir  Walter  Hunt  Qrabbe;  Admiral  Sir  Yesey 
Hamilton;  Prof.  Henri  Cordier,  representing  the  Paris  Oeographical  Society; 
Colonel  Sir  Thomas  H.  Holdich;  Admiral  Hon.  Sir  E.  R.  Freemantle;  General 
Sir  Ricbard  Harrison;  Admiral  the  Hon.  Sir  A.  Cochrane;  Admiral  Sir  Albert 
Markham;  Sir  Frank  Younghusband ;  Sir  Montagu  Ommanney;  Sir  George  B. 
Mackenzie ;  Sir  W.  R.  Anson ;  Sir  Henry  Bulwer ;  Agent-General  for  New 
South  Wales  (Hon.  T.  H.  Coghlan) ;  Agent-General  for  New  Zealand  (Hon.  W.  P. 
Reeves);  Agent-General  for  Queensland  (Sir  Horace  Toser);  Agent- General  for 
Victoria  (Hon.  J.  W.  Tavemer) ;  Admiral  C.  R.  Arbuthnot ;  Sir  W.  T.  Thiselton 
Dyer;  Sir  Colin  Soott-Moncrieff ;  Mr.  G.  E.  Buckle;  Major  C.  H.  D.  Ryder;  Sir 
Martin  Conway ;  Mr.  A.  B.  Eempe,  Treasurer  for  the  Royal  Society ;  Colonel  H.  W. 
FeSlden ;  Rt.  Hon.  W.  Ellison  Macartney ;  General  Sir  Ronald  Laoe ;  Captain  R.  F. 
8cott ;  Archdeacon  of  London ;  Colonel  Sir  George  Leach ;  Sir  J.  G.  Scott ;  Prof. 
James  Geikie,  President  of  the  Scottish  Geographical  Society ;  Sir  A.  Moloney  ;  Mr. 
Anthony  Hope  Hawkins ;  Sir  Harry  Johnston ;  Dr.  Gow ;  Dr.  Blyden ;  Colonel  G. 
Earl  Church;  General  Sbaw  Stewart;  Mr.  Maw,  President  of  the  Royal  Astro- 
nomical Society ;  Mr.  Tates  Thompson  ;  Mr.  J.  Annan  Bryce ;  Mr.  Fabian  Ware ; 
Dr.  W.  T.  Blanford ;  Colonel  £.  S.  MUman;  Mr.  Hugh  Chisholm;  Mr.  Douglas 
W.  Freshfield;  Colonel  C.  E.  late;  Captain  C.  G.  Bawling;  Major  Leonard 
Darwin ;  Mr.  J.  F.  Hughes ;  Mr.  Edward  L.  S.  Cocks ;  Colonel  C.  M.  Watson ; 
Colonel  A.  J.  Arnold ;  Mr.  J.  G.  Bartholomew ;  Major  C.  F.  Close ;  Mr.  H.  J. 
llackinder ;  Mr.  Reg.  J.  Smith ;  Colonel  Le  Messurier ;  Sir  Ernest  Clarke ;  Lieut. 
Skelton  ;  and  the  staff  of  the  Society. 

In  the  intervals  between  the  toasts,  a  programme  of  music  (quartettes  and 
•plos)  was  performed. 
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In  proposing  the  toast  of  "The  King,"  the  President  said:  Sir  ClemenU 
Markham,  my  lords,  and  gentlemen,  I  rise  to  propose  the  toast  that  always  stands 
first  at  gatherings  of  this  kind  throughout  the  empire.  But  before  doing  so  I  wish 
to  read  a  letter  from  Sir  Dighton  Probyn  which  Sir  Clements  Markham  has  handed 
to  me.    It  is  dated  May  20,  and  addressed  to  Sir  Clements  Markham— 

**  I  am  oommanded  by  His  Majesty  to  say  it  is  with  regret  he  learns 
that  you  feel  you  must  resign  the  office  of  President  of  the  Boyal  Geo- 
graphical Society.  The  King  commands  me  to  add  that  be,  as  Patron  of 
of  the  Society,  cannot  allow  you  to  retire  from  the  Presidency  without 
thanking  you  for  and  congratulating  you  on  the  able,  zealous,  and  very 
successful  manner  in  which  you  have  conducted  the  arduous  and  important 
duties  connected  with  the  Geographical  Society  during  the  twelve  years 
you  have  been  at  its  head." 

I  think  it  would  be  unbecoming  of  me  to  add  any  remark  of  my  own  beyond 
expressing  the  gratitude  of  the  Eoyal  G^graphical  Society  to  their  Patron,  HLb 
Majesty  the  King,  for  the  graceful  and  appreciative  way  in  which  he  has  caused  the 
letter  to  be  written  to  our  twelve-years*  President,  Sir  Clements  Markham.  I 
therefore  give  you  at  once  the  Toast,  "  His  Majesty  the  King." 

In  proposing  the  Toast,  "  Her  Majesty  the  Queen,  H.ILH.  The  Prince  of  Wales, 
The  Princess  of  Wales,  and  other  Members  of  the  Rojal  Family,"  the  PRBsroEUT 
said  :  My  lords  and  gentlemen,  I  now  rise  to  give  you  the  second  loyal  toast,  and 
it  is, «« Her  Majesty  the  Queen,  H.R.H.  The  Prince  of  Wales,  The  Princess  of  Wale^, 
and  other  Members  of  the  Royal  Family."  But  here  again  I  have  a  letter  to  read, 
also  handed  to  me  by  Sir  Clements  Markham.  This  is  written  by  Sir  Arthur  Bigge, 
who  says — 

"  Dear  Sib  Clements  Markham, 

«*  The  Prince  of  Wales  desires  me  to  tell  you  how  much  he  regrets 
to  learn  from  the  newspapers  that  you  are  about  to  resign  the  office  of 
President  of  the  Eoyal  Geographical  Society,  which  position  you  have  held 
with  so  great  distinction  for  many  years." 

I  think  I  need  not  add  any  remark  excepting  that  we  receive  the  expressions  of 
our  Vice-Patron  with  the  same  gratitude  as  we  received  those  of  his  illustrious 
father.    I  beg  to  give  you  the  toast. 

The  President  next  proposed  the  toast,  '*The  Guest  of  the  Evening,  Sir 
Clements  R.  Markham,  k.o.b.,  f.b.s.,"  and  sidd:  My  lords  and  gentlemen,  it 
has  been  the  unbroken  custom  of  the  Royal  Geographical  Society  for  more  years 
than  I  can  remember,  and  I  believe,  on  good  authority,  from  time  immemorial,  to 
commemorate  its  foundation  by  an  Anniversary  Dinner  held  on  the  day,  which  is 
to-day,  of  the  Anniversary  Meeting.  For  once  that  commemoration  is  in  abeyance. 
We  have  met  here  to-night  to  do  honour,  not  to  an  institution,  but  to  a  man — our 
guest  of  the  evening.  Sir  Clements  Markham.  And  as  it  is  my  privilege,  my  sad 
privilege,  because  I — but  you  will  understand — ^have  to  propose  his  health,  it  also 
devolves  upon  me  to  place  on  record  the  reasons  that  have  impelled  us  to  this 
exceptional,  this  unique,  departure  from  our  time-honoured  custom.  I  cannot  do 
this  without  reviewing  to  some  extent  the  long  and  varied  career  of  our  dis- 
tinguished guest,  and  yet  I  feel  that  I  must  not  overstep  too  far,  even  on  this 
special  occasion,  the  limits  which  the  progress  of  civilization  has  imposed  on  after- 
dinner  speeches.  My  only  resource  is  to  follow  the  methods  of  those  who  I  under* 
stand  are  known  in  other  halli  as  **  lightning  artists."  I  must  also,  to  my  great 
regret,  but  after  careful  consideration,  exclude  from  any  notice  whatever  the 
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ttomaroiis  distiDgoished  and  well-known  ptriOM  tonn  oi  tbaoi  art  dining  with 
uf  to-night — with  whom  Sir  dementf  Markham  haf  Mrrad,  or  who  hava  Mrrad 
imder  his  instnietionBy  or  who  hava  ooUahorated  with  him  in  any  of  hia  nndar* 
takings.  My  sketch,  howoYsr  meagre^  must  he  a  pvsooal  portrait  and  not  a 
panopticon  of  oelehrities.  Every  Torkihiieman  in  this  room,  and  I  have  sesa 
some  here,  knows  that  Sir  Clements  Markham  oomes  of  a  good  old  funily  of  that 
Goonty  which  has  gi?en  us  a  champion  cricket  team  and  a  ohampiop  gtogn^^her. 
Erery  dd  Westminster  here  will  have  fresh  in  his  mind  the  rafareooes  to  Sir 
dements  Markham  in  the  Epilogue  of  last  Deoemher ;  bat  he  must  he  a  really 
old  Westminster  if  he  remembers,  what  I  disoorered  in  a  book»  that  so  Ur  back 
S8 1867  Sir  Clements  Markham—or,  as  he  was  then,  Mr.  Markham — was  already 
80  £unoas  that  he  received  similar  humoroos  notice  in  the  prologue  of  the 
Westminster  play  of  that  year.  And  every  naval  officer  here — there  are  a  good 
many — will  remember  that  it  was  as  a  midshipman  in  the  Boyal  Navy  that  our 
guest  took  part  in  the  Arctic  Expedition  of  1860-51.  He  has  Just  told  me  with 
s  genuine  air  of  regret  ihat^  owing  to  his  being  a  Junior  officer — ^I  think  he  called 
himself  the  ** Boots**  of  the  expedition— he  waa  only  allowed  to  go  for  Ibrty-five 
days'  sledge  travelling.  I  should  imagine  that  forty-five  days'  sledge  travelling 
would  be  enough  to  nip  in  the  bud  the  affections  of  most  people  for  Arctic 
travelliDg.  But  we  know  that  his  were  not  affected,  because  we  find  that  tmeuty- 
three  years  later  he  actually  applied  for  and  obtained  spedal  leave  from  the 
Secretary  of  State  for  India  in  order  that  he  might  accompaoy  as  far  ss  Greenland^- 
they  oodd  not  allow  him  to  go  further— the  Arctic  Expedition  of  1876.  For  the 
last  few  days  I  have  been  taking  special  interest  in  Sir  Clements  Markham,  and 
on  Saturday  morning  I  read  through  bis  contribution  to  the  Froeeeding$^  or  what 
we  now  call  the  Journal,  of  the  Boyal  Qeographical  Sxiety  some  thirty  years  ago, 
docribing  that  most  interesting  voyage  to  Greenland  and  back  in  the  Alert  and 
the  Valorous,  1  can  recommend  it  to  your  notice.  It  is  extremely  interesting, 
sod  I  took  the  trouble  to  note  down  the  reference ;  it  is  p.  55,  voL  90  of  the 
Proceedings.  There  can  be  no  doubt  that  to  the  very  early  affection  acquired  by 
Sir  Clements  Markham  for  polar  exploration  we  are  in  part  indebted  for  his  having, 
between  forty  and  fifty  years  later,  initiated  and  carried  through  that  National 
Antarotio  Expedition  to  which  I  must  refer  presently.  After  some  eight  years' 
service  he  passed  for  his  lieutenancy,  and  then  left  the  navy.  He  has  not  told  me 
why.  I  know  why,  by  experience.  He  had  a  passion  for  exploratioo.  Having  left 
the  service,  he  went  off  to  South  America  and  explored  there  for  two  or  three  years, 
ciu^y  in  the  forests  east  of  the  Andes.  After  that  he  entered  the  India  Office, 
where  he  remained  for  twenty-three  years;  but  when  I  say  he  remained  there, 
that  is  only  a  figure  of  speech.  His  soul  was  not  fettered  to  an  office  stool,  and 
he  appears  to  have  entirely  disregarded  the  advice  of  Sir  Joseph  Porter  in  H.M.8. 
Pinafore ;  for  instead  of  sticking  close  to  his  desk  and  never  going  to  sea,  Sir 
Clements  Markham  seems  to  have  been  constantly  going  to  sea  and  exploring 
distant  lands  in  the  service  of  his  country.  I  cannot  closely  follow  him  in  his 
extensive  travels ;  but  as  he  had,  for  the  moment,  turned  his  back  on  **  Greenland's 
icy  mountains,*'  we  are  not  surprised  to  find  him  on  **  ludia's  coral  strand,"  while 
the  iKeadth  of  his  survey  of  mankind  is  perhaps  best  expressed  by  the  title  of  one 
of  his  many  publicationr, '  From  China  to  Peru.'  But  perhaps  I  ought  to  mention 
that  this  particular  work  of  his, '  From  China  to  Peru/  did  not  de&cribe  his  own 
tiavels.  I  have  been  talking  to  him  about  it  during  dinner.  It  mas  a  question 
d  introducing  Chinese  coolies  into  Peru,  so  that  it  is  quite  clear  that  Sir  Clements 
Markham  was  the  forerunner  of  Lord  Milner.  As  I  have  mentioned  his  publica- 
tions, let  me  diverge  for  a  moment,  lest  I  should  forget,  and  let  me  draw  your 
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attention  to  one  of  the  leading  chanicteristics  of  our  guest  to-night^-I  mean  bis 
remarkable  and  perennial  literary  activity.    I  take  it  for  granted  that  every  Fellow 
of  tbe  Royal  Oeograpbical  Society  knows  about  (one  could  not  expect  him  to  be 
conversant  with)  the  stream  of  publications  that  has  come  from  Sir  Clements 
Markham*s  pen  on  geography  and  cognate  subjects,  during  the  forty-three  con- 
secutive years  he  has  been  a  member  of  our  Oouncil,  or  the  fifty  and  more  years 
he  has  been  a  Fellow  of  our  Society.    Books,  pamphlets,  articles,  essays,  reviews ; 
t^eir  name  is  legion.    But  the  literary  world  knows  that  he  has  not  confined  him- 
self to  these  geographical  subjects,  but  that  he  has  dealt,  equally  efifoctively 
although  less  extensively,  with  many  other  matters.     I  may  mention  history, 
biography,  memoirs,  grammars  and  dictionaries  of  little-known  languages;  but 
the  bibliography  of  Sir  Clements  Markham  might  occupy  au  evening  to  itself. 
I  am  not  sure  whether  I  ought  to  remind  a  learned  Society  that  he  has  written 
a  romance.    But  I  may  say  in  extenuation  that  it  is  a  quasi-historical  romance, 
and  a  patriotic  romance,  because  it  deals  with  the  supposed  adventures  of  those 
slaves,  non  angliy  sed  angdi,  whom  Pope  Gregory  the  Great  saw  in  Rome.    I  may 
add  that  Sir  Clements  Markham  was  careful  not  to  publish  this  novel  until  after 
he  had  been  elected  President ;  but  in  making  this  remark,  I  do  not  wish  to  dis- 
courage any  distinguished  novelist  who  may  be  present,  and  who  may  think  that 
he  carries  in  his  pocket  the  baton  of  the  presidency  of  a  learned  society.    Well, 
gentlemen,  I  have  dwelt  on  his  literary  activity,  partly,  of  course,  on  account  of  the 
intrinsic  excellence  of  Sir  Clements  Markham's  writings,  but  also  because  it  is  the 
most  tangible,  the  most  visible  outward  sign  that  I  can  present  to  you  of  that 
inward  fire,  that  restless  energy,  that  untiring  industry,  which  only  those  who 
have  worked  with  him  can  fully  appreciate.    But  all  this  is  by  way  of  parenthesis, 
and  I  must  go  back  to  his  foreign  travels.    His  greatest  achievement  at  that  time 
was  the  introduction  from  South  America  into  India  of  the  quinine-yielding 
cinchona  tree.     That  work  is  so  widely  known  that  I  need  not  dwell  upon  it 
beyond  remarking  that  it  occupied  several  years  and  a  great  deal  of  energy,  and 
that  it  produced  incalculable  beneficial  results  to  large  sections  of  the  Indian 
population.    But,  to  my  mind,  his  most  interesting  journey  must  have  been  when 
he  went  as  geographer  with  the  British  army  to  Magdala,  at  the  storming  of 
which  place  he  was  present — I  do  not  know  whether  he  took  an  active  part  or 
not  (I  understand  Sir  Clements  to  say  that  he  did  not  kill  anybody)  during  tbe 
Abyssinian  war  of  1867-68.    Deeply  interesting  from  the  geographical  standpoint, 
because  Abyssinia  was  in  those  days  a  very  little-known  country,  but  also  interest- 
ing, I  think,  on  account  of  the  expedition  itself,  which  to  my  mind  has  always 
appeared  one  of  the  best  conceived,  one  of  the  best  engineered,  and  therefore 
one  of  the  least  costly  in  blood  and  money,  of  all  the  British  expeditions  of  the 
nineteenth  century  of  the  same  magnitude  and  the  same  military  success,  although, 
unfortunately,  from  a  political  standpoint,  one  of  the  most  fruitless,  owing  to  the 
deplorably  low  ebb  to  which  the  imperial  spirit  had  fallen  during  the  apathetic 
sixties.    Partly  on  account  of  the  Abyssinian  expedition,  no  doubt,  but  I  suppose 
mainly  for  his  general  valuable  service  under  the  India  Office,  Mr.  Markham 
received  a  C.B.  in  1871 ;  and  this  may  be  a  convenient  moment  to  remind  you 
that  he  received  his  E.C.B.  in  1896,  that  he  has  been  the  recipient  of  various 
foreign  ordeis  of  distinction,  and  that  the  Congress  of  Peru  voted  him  a  gold 
medal ;  and,  leaving  these  State  decorations  aside,  that  he  is  a  Fellow  of  the  Royal 
Society,  that  he  has  been  the  Prendent  of  the  Hakluyt  Society  for  some  fifteen 
years,  and  that  he  has  received  innumerable  marks  of  approbation  from  many 
societies  both  at  home  and  al^oad.    Yet  I  am  confident  that  of  all  the  honours 
that  have  been  showered  upon  him,  and  which  are  not  one-half  of  what  he 
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^nerreBj  there  is  not  one  that  he  Talnef  more  highlj,  thai  he  ch«<ihee  moM 
deeply,  than  the  Founder'^  Medal  of  the  Rojal  Qeographioal  Socieiy.  My 
oonfidMice  is  hased  on  the  oonviotion  that,  although  cireumstaooes  hare  led  Sir 
Clements  Markham  into  Tarioos  occupations,  he  was  retUy  horn  a  geographer. 
I  do  not  think  that  he  will  deny  the  soft  impeachment  that  geography  has  hesa 
tlie  rnllng  passion  of  his  life.  And  if  a  man  is  so  fortunate,  so  happily  balsnoed 
88  to  he  able  to  live  and  moye  and  have  his  being  in  the  realms  of  sdsoce,  I  ask 
jou  what  more  attractive,  what  more  valuable  province  could  he  choose  to  eiplore 
than  the  science  dealing  with  this  outer  film  of  our  globe*  this  thin  film  of  land 
ind  air  and  sea  where  not  only  our  own  race,  but  where  every  sentient  orfanisn 
of  whoee  existence  we  have  any  knowledge  whatever,  must  dree  its  wierd  ?  Bom 
s  geographer,  Sir  Clements  Markbam  became  a  Fellow  of  this  Society  at  the  early 
age  of  twenty-four.  Eight  years  afterwards  he  was  elected  a  member  of  the 
Council,  one  of  the  youngest  who  has  ever  sat  upon  it,  and  the  following  year  be 
was  elected  also  to  the  position  of  Honorary  Secretary,  and  he  filled  that  post  with 
great  distinction  for  no  less  than  a  quarter  of  a  century.  In  1888,  for  some  reason, 
be  preferred  to  be  re-elected  only  as  an  ordinary  member  of  the  GounclL  That 
lasted  until  1893,  by  which  time  he  bad  been  for  over  thirty  years  a  Member  of 
Hm  Council  in  one  capacity  or  another,  and  for  marly  forty  years  a  Fellow  of  the 
Society.  If  at  the  end  of  that  period  Sir  Clements  Markbam  had  abandoned  the 
Sodety,  an  almost  unthinkable  hypothesis,  he  would  even  then  have  been  handed 
down  in  its  annals  as  a  shining  light ;  but  those  fcrty  years  were  only  a  prelude 
to  his  taking  poesession  of  the  promised  land,  for  in  1893  he  was  elected  unani- 
iLOQsly  to  the  chair,  aLd  he  has  been  eo  re-elected  to  it  year  after  year,  as  a  matter 
of  course,  until  this  fatal  afternoon,  when  to  our  ineipressible  regret  he  retired 
on  the  unanswerable,  the  irresistible  plea  of  need  of  rest.  I  am  afraid  that  my 
remarks  have  a  tendency  to  fall  into  the  minor  key  of  an  obituary  notice ;  but  it 
is  difficult  to  avoid  a  pathetic  note  in  lamenting  the  official  decease  of  an  ideal 
President,  6sx>ecially  when  the  speaker  is  an  ephemeral  successor  to  the  office 
which  he  has  seen  raised  to  a  standard  that  he  cannot  hope  even  to  approach. 
Fortunately,  the  decease  in  question  is  only  official,  as  we  can  see  to-night. 
Unlike  Mark  Antony,  I  come  to  praise  CsBsar — not  to  bury  him;  and  as  Sir 
Clements  Markham,  with  true  ideographical  spirit,  has  accepted  a  Vioe- Presidency, 
be  will  be  in  a  position,  after  a  period  of  rett,  to  give  to  his  successors  the  benefit 
the  immense  betefit,  of  his  experience  and  his  advice.  I  shall  not  attempt  this 
evening — ^I  have  spoken  at  great  length  already — to  put  before  you  any  connected 
account  of  the  services  of  our  twelve  years'  President  during  the  time  that  he 
was  in  the  chair.  In  the  first  place,  all  that  is  modem  history,  and  I  assume  that 
most  of  the  FeUows  of  the  Society  are  conversant  with  it.  In  the  second  place, 
Sir  Clements  Markham  himself  gave  a  brief  account  of  his  stewardship  this  after- 
noon at  the  Anniversary  Meeting,  which  I  hope  a  good  many  of  you  attended, 
while  those  who  could  not  attend  will  find  a  report  in  the  Journal  of  our  Society ; 
and  I  would  especiaUy  draw  their  attention  to  that  portion  referring  to  the  progress 
of  education  in  this  country,  to  the  work  which  our  Society  has  done  in  that 
direction,  and  to  the  £act  that  the  two  universities  of  Oxford  and  Cambridge  have 
established  schools  of  geography,  each  of  which  is  partly  subsidized  and  partly 
controlled  by  the  Boyal  Geographical  Society.  But  I  have  a  third  and  better 
reason  for  not  dealing  with  his  Presidentship,  and  that  is  that  I  could  not  possibly 
condense  into  a  few  sentences  any  intelligible  idea  of  the  value  of  the  services 
that  he  has  rendered  to  geogra[^y  in  general,  and  to  this  Society  in  particular. 
It  would  ierve  no  useful  purpose  if  I  read  out  a  list,  a  sort  of  index,  of  the  salient 
acts  of  his  administration.    You  know  as  well  as  I  do  that  administrative  work 
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whether  it  is  mling  an  empire  or  a  brigade  or  a  battleship  or  a  bosiness,  ooneiats 
in  the  main,  not  of  striking  actions,  but  of  innumerable  details,  and  that  saooesa 
depends  on  the  initiative,  the  knowledge,  the  care,  and  the  persistence^!  dwell 
especially  on  the  persistenoo-  with  which  those  details  are  managed.  Now,  these 
are  exactly  the  qualities  that  have  so  deeply  impressed  me  in  watching  the  work 
of  Sir  Clements  Markham  daring  his  twelve  years'  Presidency.  Bat  there  is  one 
matter  to  which  I  must  refer,  becaase  without  it  any  sketch  of  Sir  Clements 
Markham's  life  would  really  be  like  the  play  of  Hamlet  with  the  Prince  of 
Denmark  left  out  I  refer,  of  course,  to  the  National  Antarctic  Expedition.  I 
think  that  it  is  generally  understood  now  throughout  the  country,  not  only  that 
Sir  Clements  Mirkham  initiate  1  the  expedition,  but  that  he  had,  in  the  first  place, 
to  create  that  public  opinion  without  which  progress  was  impossible.  From  the 
day  that  he  became  PresiJent  he  took  up  the  matter  actively.  For  some  years 
I  used  to  watch,  with  admiration  mixed  with  a  good  deal  of  scepticism  as  to  the 
result,  his  efforts  to  procure  the  sinews  of  war.  At  last  he  got  the  money,  thanks 
to  one  generous  donor,  to  a  krge  subscription  of  the  (^graphical  Society,  to  a 
great  number  of  smaller  subscribers,  and  to  a  much-abused  Treasury ;  and  having 
got  it,  he  threw  himself  heart  and  soul  into  the  organization  of  the  expedition, 
and  neglected  no  detail,  however  minute,  that  could  contribute  to  its  success  from 
the  point  of  view  of  either  geographical  exploration  or  of  scientific  research,  and 
no  detail  tending  to  minimize  the  risks  to  the  health  or  lives  of  those  concerned ; 
and  I  think  that  his  ardaous  work  and  anxiety  must  be  almost  compensated  hy 
the  magnificent  results  achieved.  But  as  the  expedition  is  to  form  the  subject  of 
the  next  item  on  our  toast  list,  I  must  not  further  pursue  the  topic  beyond  ex- 
pressing the  opinion  that  it  has  added  to  the  laurels  of  the  navy,  to  whose  ofiBcers 
and  men  was  entrusted  the  carrying  out  of  the  work ;  that  it  has  been  a  genuine 
satisfaction  to  the  nation,  whoee  maritima  primacy,  whether  naval  or  commercial, 
made  it  almost  a  duty,  or,  as  Sir  Clements  Markham  has  often  said,  quite  a  duty, 
to  establish  its  primacy  of  exploration  in  the  Antarctic  Kegions;  that  it  has  been 
a  source  of  legitimate  pride  to  the  Boyal  Geographical  Society ;  and,  finally,  that 
it  has  been  the  crowning  triumph  of  Sir  Clements  Markham's  career.  I  think, 
perhapp,  I  have  sud  enough  to  justify  our  setting  aside  an  Anniversary  Dinner 
on  his  behalf.  There  used  to  be  a  tacit  convention  in  our  Society  that  it  would 
be  little  less  than  treason  to  suggest  that  any  President  could  surpass,  or  even 
equal,  Sir  Roderick  Morchison.  I  shall  not  attempt  to  weigh  these  two  great 
geographers  nicely  in  the  balance.  In  the  words  of  Dryden,  *^  Let  both  divide  the 
crown ; "  and  I  venture  to  prophesy  that  when  the  story  of  the  first  century  of 
our  Society's  work  comes  to  be  written,  the  names  of  Murchison  and  Markham 
will  be  bracketed  together  as  stars  of  the  first  magnitude.  My  lords  and  genUemen, 
I  fully  decided  before  coming  here  to-night  that  I  would  speak  only  of  Sir  Clements 
Markham  in  his  public  capacities,  because  it  seemed  to  me  that  in  his  presence 
and  before  so  very  large  a  gathering,  most  of  whom  cannot  have  had  the  advantage' 
of  working  with  him,  and  many  of  whom  probably  do  not  kno^  him  very 
intimately,  it  would  be  impossible  for  me  to  speak  of  him  as  a  friend  and  as  a 
colleague  in  the  only  way  in  which  I  could  so  speak  of  him.  Bat  it  struck  me 
that  perhaps  one  short  sentence  might  at  any  rate  suggest  the  feelings  in  this 
direction  of  his  co- workers,  whether  on  successive  councib  of  the  Royal  Geographical 
Society  or  among  that  admirable,  that  highly  efficient  permanent  staff  in  Sarile 
Row,  who  have  so  ably  seconded  his  efforts,  and  that  brief  sentence  is,  that  in 
quitting  the  Presidential  chair  he  carries  with  him,  not  only  our  respect  and 
admiration,  but  also  our  affection  and  our  eeteem.  And  I  am  confident  that  the 
Fellows  of  this  Society  Ecattered  over  the  world  will  join  in  our  fervent  hope  that 
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a  period  of  rest  will  speedily  restore  his  strength^  And  thmt  he  may  be  qmed  §ai 
maoj,  many  years  to  watch  the  satisfiMStory  prograss  of  that  grsat  Society  co 
whose  behalf  he  has  so  long,  so  ably,  so  strenaoosly  laboored.  I  Tentore*  theo, 
on  hehalf  of  the  whole  body  of  the  Fellows,  thoee  abssot  as  well  as  those  pceseot, 
to  call  upon  you  now  to  reottTe  with  all  hooonrs  the  toast  of  the  erenifl^  **  Sir 
Qemeots  Markham." 

Sir  Clkmbktb  Mabkhak ,  who  was  receiTed  with  enthnsiastie  cheering  and 
Uie  BJDgiDg  of  ''For  he's  a  Jolly  good  iellowy**  said:  My  lofds  and  gentleineo« 
Fdbws  of  the  Boyal  Qeogiaphical  Society,  I  feel  so  orerwhelmsd  with  all  yoor 
doings  this  evening  that  no  words  can  sufficisntly  coDTey  to  yoa  ny  thanks. 
Sir  George  Goldie  has  painted  a  picture  with  do  shadows  in  it  Now»  a  cloesr 
examination  might  have  enabled  some  of  my  friends^  and  certainly  soables  ms^  to 
^see  that  there  ou^t  to  be  some  shadows  <m  that  picture— many  shortcomings  and 
some  mistakes  that  I  have  msde.  Sir  George  Goldie  has  most  kindly  taken  such 
trouUe  to  hunt  up  all  that  I  hare  done  that  can  be  considersd  good,  that  he  has 
fofgotten  to  look  at  the  other  side.  He  is  such  a  very  old  frieod  of  mine  that  I 
cannot  find  fault  with  him  for  this.  I  consider  Sir  George  Goldie  to  be  one  of  the 
best  colleagues  I  ever  worked  with.  I  ralued  his  adTice  more»  I  think,  than  any 
one  eWs  within  the  last  twelve  years.  His  counsel  has  been  most  valuable  to  me, 
has  prevented  me  from  making  mistakes,  and  has  enabled  me  to  carry  through 
most  important  work.  I  therefore  feel  that  in  all  this  country  at  the  present 
moment  no  hotter  successor  could  be  found  than  1^  G^eorge  Goldie.  To-day  I 
reoei7ed  a  letter  from  the  Vioeroy  of  India,  our  Gold  Medallist^  who  wished  to 
congratulate  the  Sodety,  not  on  my  retirement,  hut  on  having  found  so  very 
efficient  a  successor.  Perhaps  my  assodates  will  excuse  me  if  I  reiinr  to  my 
beginnings  as  a  geographer  for  a  minute  or  two.  I  do  so  because  I  am  reminded 
of  them  hy  the  fact  that  my  old  friend  and  shipmate.  Lord  William  Seymour,  is 
sitting  on  my  right  hand.  It  is  due  to  his  fiUher,  Admiral  Sir  G.  Seymour,  that 
I  first  seriously  turned  my  mind  to  geography.  We  were  on  a  very  long  voyage 
across  the  Pacific,  and  he  sent  for  me  and  told  me  to  make  abstracts  for  htm  of  all 
the  useful  points  in  Barney's  voyages  and  in  Captain  Cook's  voyages.  Since  that 
time  I  have  certainly — ^it  is  a  great  msny  years  ago  now— oonsidered  geography 
the  most  charming  and  the  most  useful  pursnit  that  could  be  followed.  Well,  a 
few  years  passed  on,  and  with  great  trepidation  I  came  to  read  my  first  papw  at 
the  G^ographical  Sodety.  I  found  an  unsympathetic  audience,  as  I  thought,  and 
an  imsympathetio  ohairman  in  the  person  of  an  old  admiral.  Jast  when  I  was 
having  this  feeling  aroused  in  me,  who  should  get  up^  to  my  utter  astonishment, 
bat  Sir  George  Seymour,  and  the  speech  he  then  made  put  such  heart  into  me  that 
I  continued  with  greater  zest  than  ever  my  studies  and  pursuits  connected  with 
geography.  I  will  not  detain  you  a  moment  longer  on  that  subject,  but  will  turn  to 
the  duties  I  considered  to  be  mine  as  President.  One  of  those  duties,  and  I  think 
the  most  serious  one,  was  to  attempt  to  be  impartial  to  the  equator,  to  the  south  pole 
and  to  the  north  pole,  and  to  every  country — ^not  to  love  one  better  than  the  other. 
I  remember  there  was  a  girl,  a  bad  girl,  in  one  of  Dickens's  novels,  and  she  was  so 
rode  as  to  say,  "  I  hate  Africa."  Now,  the  President  of  this  Society  must  hate  no 
country ;  he  must  love  them  all.  I  am  afraid  that  I  have  not  succeeded  altogether 
in  that,  but  I  have  endeavoured  to  do  so.  And  the  next  duty  which  I  considered 
important  was  that  I  should  encourage  everybody  to  start  on  geographical  expedi- 
tions. I  have  had  an  enormous  correspondence  on  this  subject.  The  last  letter  I 
received  a  week  ago  was  from  a  stoker  in  His  Majesty's  service.  I  have  had 
numerous  letters  from  young  clerks  and  all  sorts  of  people,  and  I  have  invariably 
written  them  rather  long  letters  in  reply,  urging  them  to  abandon  their  work  and 
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start  on  an  expedition  on  the  very  first  opportunity.  Well«  I  have  the  great 
happiness  to  say  tbat  this  conduct  on  my  part  has  never  weighed  on  my  con- 
science, for  it  has  led  to  no  disaster.  I  wish  to  take  the  opportunity  now  offered 
me  of  thanking  most  warmly  all  the  Councils  of  this  Society  who  have  helped 
me  so  strenuously,  and  with  such  a  friendly  feeling  towards  me,  during  the  time 
I  have  been  President.  I  also  must  remind  you  all  that  we  not  only  have  been 
working  by  ourselves  in  many  parts  of  the  world,  but  that  we  have  had  a  great 
Society — the  most  ancient  society  in  this  country— joined  with  us  to  fuither 
Antarctic  exploration.  This  is  not  the  first  time  that  we  have  had  joint  work 
with  the  Royal  Society ;  we  had  a  joint  committee  in  1875.  It  is  a  very  difficult 
business,  and  after  several  experiments,  we  settled  upon  a  financial  joint  com- 
mittee of  four  to  do  the  work  of  the  Antarctic  Expedition  in  this  country.  We 
have  been  so  engaged  now  for  five  and  a  half  years.  I  think  there  are  at  least 
two  of  my  colleagues  present,  and  I  appeal  to  them  whether  we  have  ever 
had  a  serious  misunderstanding,  whether  we  have  ever  really  quarrelled,  whether 
our  good  fellowship  and  our  harmony,  to  compare  small  things  with  great,  was 
not  like  the  good  fellowship  and  the  harmony  which  prevuled  in  the  ward- 
room of  the  Discovery  in  winter  quarters.  I  am  quite  sure,  when  the  time  comes 
finally  to  vind  up  our  accounts,  we  shall  part  quite  as  good  friends  as  we  were  at 
the  first  meeting  we  had  five  jears  ago.  I  can  never  sufficiently  express  my 
gratitude  to  the  staff  of  the  Society,  for  without  a  good  staff  and  a  zealous  staff  the 
President  could  never  get  his  work  done  at  all.  But  our  staff  is  an  exceptionally 
^ood  one,  and  the  Fellows  of  the  Society  will  remember  that  the  different  heads 
of  departments  require  different  qualifications.  They  have  all  worked  with  great 
efficiency,  have  helped  me  in  a  way  that  I  can  never  express  sufficient  thanks  for, 
and  have  done  cre^t  to  this  Society.  Finally,  I  wish  to  ^peak  of  the  whole  body 
of  the  Fellows ;  they  have  shown  the  greatest  kindness  to  me  during  the  whole 
time  I  have  been  President.  I  have  had  a  very,  very  large  correspondence  with 
numbers  of  them,  and  I  have  never  received  an  unkind  word ;  I  have  never  even 
received  a  complaint  from  any  of  them  during  the  whole  time.  I  cannot — words 
will  not  allow  me— express  the  thanks  I  feel  at  the  kindness  I  have  received  from 
the  great  body  of  the  Fellows.  I  thank  you  all  from  my  heart  for  the  way  this 
toast  has  been  received  by  you. 

The  Right  Hon.  W.  Ellison  Maoabtnet,  in  presenting  a  silver  cup  to  Sir 
Clements  Markham  and  a  gold  pen  to  Lady  Markham  on  behalf  of  the  relatives  of 
the  officers  and  staff  of  the  Discovery,  spoke  as  follows : — 

Bight  Hon.  W.  Ellison  Maoabtnet:  Sir  George  (xoldie,  my  lords,  M. 
Cordier,  and  gentlemen,  I  have  to  express  my  warmest  thanks  to  the  Council 
of  the  Boyal  Geographical  Society  for  affording  me  an  opportunity  on  this 
memorable  occasion  of  presenting,  on  behalf  of  the  immediate  relatives  of  the 
officers  and  scientific  staff  who  served  on  the  Antaictic  ship  Discovery,  a  souvenir 
to  Sir  Clements  Markham  of  those  long  and  eventful  months  when  tbat  ship  lay 
in  Antarctic  waters.  We  know  well  that  from  the  moment  the  organization 
of  this  expedition  began,  until  that  ship  was  moored  in  a  home  port,  we  have 
great  reason  to  be  deeply  grateful  to  the  Council  of  this  Society,  to  the  joint 
committee  of  this  Society  and  of  the  Boyal  Society,  and  to  the  Government,  for 
the  invaluable  assistance  which  they  rendered  in  safeguarding  those  who  were 
engaged  in  Antarctic  exploration.  But,  gentlemen,  there  is  always  one  man  in 
these  affedrs  on  whose  shoulders  lies  the  weight  of  supreme  respcnsibility,  to  whom 
the  relatives  of  those  who  are  absent  will  always  go  for  sympathy  and  for  counsel, 
or  for  the  inspiration  of  hope  and  confidence,  and  it  was  on  Sir  Clements  Mark- 
ham that  this  heavy  burden  lay  in  this  instance.    Gentlemen,  I  need  not  say 
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that  he  nerer  faOed ;  he  made  us  all  feel  oonfideot  thfti  ererything  thai  kog  and 
socnmukted  experience,  that  prudent  foredght  oould  imagine,  had  been  done  to 
secure  the  safety  of  thoae  who  were  engaged  in  that  txpedition,  and  hia  reaolot* 
and  indomitable  confidence  banished  thoae  pfaantoma  whieh  oiherwiae  would  haTt 
darkened  the  long  and  weary  montha  of  expectation  and  of  aileiioe.  Sir  Clements 
Markham,  I  ask  you  to  accept  this  cup.    It  bears  this  inacription — 

"Presented  to  Bir  Clements  Markham,  k^b^  pjus.,  President  of  the 
Boyal  Geographical  Society,  by  the  relatiyea  of  the  Officers  and  8denti6o 
Staff  of  the  Antarctic  ahip  Ducavtry^  in  recognition  of  hia  unwearjing 
caze  for  the  welfare  and  safety  of  the  Officers  and  Crew  of  that  ship.** 

We  trust.  Sir  Clements  Markham,  that  this  cup  will  remind  you  in  years  to 
come,  which  we  all  hope  will  be  long,  proaptfous,  and  full,  of  the  abiding  and 
tffectionate  gratitude  which  we  all  feel  to  you  for  the  unwearying  and  unoeaaing 
care  which  you  took,  during  those  months,  to  proride  for  the  safety  and  welfare 
of  this  ship.  I  have  one  more  duty  to  perform.  I  aak  jfou  to  con? ey  thia  soudl 
case  to  Lady  Markham.  Lady  Markham  has  the  pen  of  a  ready  writer,  and  there 
wu  DO  home  connected  with  the  men  who  were  on  board  the  ship  into  which  her 
letters  did  not  penetrate,  and  it  is  oar  wish  that  thia  alight  UMmento  will,  in  time 
to  come,  remind  her  of  the  hope  and  the  confidence  which  her  letters  brought 
with  them. 

Sir  Clemehts  Mabkham  :  When  I  induced  the  gallant  Antarctic  explorers  to 
undertake  a  dangerous  and  perilous  serrice,  I  f  uUy  expected,  and  it  would  have  been 
perhaps  right,  that  all  their  relations  would  have  hated  and  detested  me ;  instead  of 
that,  I  found  nothing  from  them  but  kindness  and  confidence.  Many  and  many  are 
the  times  in  which  we  have  talked  and  discussed  over  what  should  be  done,  and  I 
cannot  help  saying  how  very  helpful  they  were  to  me,  especially  in  the  dispatch  of 
tlie  Morning,  How  hard  they  worked !  How  much  work  they  took  off  my  hands ! 
1  will  not  specially  mention  any  one  of  them,  but  I  was  acquainted  with  them  all, 
and  saw  them  constantly;  they  were  all  anxious  to  help, and  in  their  great  anxiety 
it  was  my  business  to  comfort  them  with  assurances  that  the  ship  was  safe,  and 
that  she  would  return.  I  felt  quite  certain  of  that  myself,  as  I  told  you  all  last 
yetr.  And  she  did  come  out  safely.  Moat  of  those  relations  relied  upon  me  and 
believed  me,  and  I  really  think  that  a  great  deal  of  their  anxiety  waa  removed  by 
their  confidence  in  me.  I  did  not  expect  such  kindness  aa  is  represented  by  this 
heautiful  present.  I  shall  always  look  upon  this  cup,  presented  to  me  by  the  relations 
of  the  officers  and  scientific  staff,  coupled  with  the  silver  sledge  which  was  so  kindly 
presented  to  me  by  the  officers  and  men  of  the  Discovery^  as  the  two  possessions 
which  I  shall  value  most.  It  will  remind  me  of  many  happy  days,  of  many 
conferences  which  caused  anxiety  then,  but  which  may  now  be  looked  back  upon 
only  with  pleasure,  and  they  wiU  ako  serve  to  remind  me  of  the  kindness  of  the 
relations  and  of  the  gallant  conduct  of  the  officers  and  men.  I  now  convey  to 
Mr.  Macartney  Lady  Markham's  expression  of  thanks,  and  I  am  sure  she  will  feel 
the  kindness  of  ber  friends  as  deeply  as  I  have  done. 

Major  L.  Dabwin,  in  proposing  the  toast  of  '*  The  Other  Guests,**  said  :  Sir 
George  Goldie,  my  lords,  and  gentlemen,  I  rise  not  only  to  express  our  pleasure  at 
welcoming  a  large  number  of  guests  here  to-night,  but  also  our  gratitude  to  them 
for  attending  here  on  this  occasion.  This  is  a  banquet  given  in  honour  of  Sir 
Clements  Markham,  whose  health  we  have  drunk  in  a  manner  so  cordial  that 
it  must  have  <)onvinced  him — if  he  needed  any  convincing — that  our  expressions  of 
gratitude  and  good-will  to  him  are  very,  very  real.  It  was  certain  that  his  health 
woald  have  been  drunk  with  enthusiasm — there  was  no  question  about  that ;  but 
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I  ihink  many  of  us  would  hare  felt  that  this  banquet  had  not  been  made  adequate 
to  the  oocanon,  if  we  had  not  succeeded  in  attracting  to  our  board  a  large 
number  of  distinguished  guests.  I  should  like  to  mention  each  one  of  the  guests 
by  name,  and  to  thank  them  for  associating  themselves  with  us  in  endeavouring  to 
do  honour  to  Sir  Clements  Markham  on  this  oecasion,  but  the  number  of  these 
guests  is  too  great.  Naturally,  in  the  first  place,  I  should  wish  to  welcome  those 
who  have  come  from  b&h.  You  will  desire  me,  I  am  sure,  to  express  on  your 
behalf  the  most  cordial  reception  possible  to  M«  Gordier,  the  President  of  the 
French  G^eographical  Society,  Geography  has  to  recognize  the  fact  of  the  existenoe 
of  political  boundaries ;  but  I  think  we  English  geographers  would  like  to  see  all 
boundaries  entirely  removed  from  our  maps  in  so  flir  as  those  boundaries  represent 
lines  of  demarcation  between  nations  iu  any  way  unfriendly  to  each  other.  I  do 
not  know  what  M.  Cordier*s  sensations  were  on  crossing  the  Channel,  but  I  sincerely 
trust  that  whatever  they  were  he  did  not  feel,  and  I  am  certain  he  ought  not  to 
feel,  that  he  was  crossing  any  such  boundary  as  that  which  I  have  alluded  to.  We 
will  ask  M.  Cordier  to  take  back  to  France  a  message  to  the  effect  that  we  regard 
his  presence  here  to-night  a  specially  cordial  and  graceful  act.  We  will  ask  him  to 
tell  our  con/rh'es  in  Paris  that  this  act  of  kindness  on  his  part,  as  representing 
them,  will  be  an  act  we  shall  not  readily  forget.  I  think  on  this  occasion  I  may 
also  allude  to  the  President  of  another  Geographical  Society,  although  he  is  not 
with  us  to-nigbt — ^Baron  von  Bichthofen,  the  eminent  President  of  the  Berlin 
Geographical  Society,  who  writes  as  follows : — 

^  The  President  of  the  Geographical  Society  of  Berlin,  Baron  Ferdinand  von 
Bichthofen,  begs  to  offer  his  thanks  for  the  kind  invitation  of  the  Vice-Presidents 
and  Council  of  the  Royal  Geographical  Society  to  the  banquet  which  is  to  take 
place  in  honour  of  the  retiring  President,  Sir  Clements  Markham,  on  the  anniversary 
of  the  Society,  Monday,  May  22.  He  had  entertained  the  hope  to  be  able  to  accept 
it,  but,  to  his  most  sincere  regret,  is  now  prevented  by  official  duties  from  taking 
part  at  the  honorary  banquet  and  attending  the  anniversary  of  the  Society  at  this 
particular  occasion,  when  vivid  expression  will  be  given  to  the  general  admiration 
and  high  appreciation  of  the  extraordinary  merits  which  his  noble  friend  has 
earned,  not  only  as  the  leader  of  the  pre-eminent  Society  which  has  enjoyed  the 
favour  of  his  Presidency  for  many  years,  but  also  for  the  progress  of  geographical 
exploration  in  general.  He  desires  to  make  use  of  this  opportunity  to  offer  cordial 
congratulations,  in  his  own  name  and  in  that  of  the  Berlin  (Geographical  Society,  to 
Sir  Clements  Markham  for  having  crowned  the  geographical  work  of  his  life  by 
personally  planning  and  organizing  the  glorious  British  Antarctic  Expedition,  and 
choosing  in  the  person  of  Captain  Scott,  a  commander  of  the  standard  of  his  great 
predecessors  Cook  and  Boss,  and  for  his  having  had  the  good  fortune  to  welcome 
this  expedition  on  its  safe  return  and  to  present  its  memorable  achievements  in 
the  exploration  of  the  Antarctic  continent  to  his  countrymen  and  to  the  world  at 
large.  In  congratulating  the  Boyal  Geographical  Society  for  having  flonrished 
twelve  years  under  such  eminent  guidance,  he  participates  in  its  feeling  of  regret  at 
the  loss  it  now  sustains  by  the  resolution  of  its  high-minded  President  to  resign  his 
office." 

I  think  these  words  from  such  an  eminent  geographer  speak  volumes,  and,  I  am 
sure,  in  your  name  we  may  send  back  a  message  to  him  thanking  Imn  for  his 
cordial  and  kindly  expressions.  There  is  one  other  President  of  a  geographical 
society  I  must  simply  mention  by  name  also.  He  too  has  crossed  a  political 
boundary  to  come  to  us.  It  is  a  political  boundary  which  he  and  his  compatriots 
would  not  see  wiped  off  the  map  for  all  the  wOTld.  I  allude  to  Prof.  Geikie,  the 
President  of  the  Scottish  Society.    These,  gentlemen,  are  peaceful  invadons  which 
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give  us  nothing  but  pleaioie;  hoi  it  must  not  be  luppotad  that  ill  ptaorful 
invasionB  g^e  pleasure  to  the  proprietor!  oi  the  territories  iBTtded.    There  are 
oertain  scientific  men  who  haye  aooused  us  geograi^iers  of  the  habit  of  alwajs 
mTsding  the  sdentifio   territories   sonounding   us,  of  iaTading  them  with  a 
delibecate  intention  of  filching  some  sub}eet  from  those  territories,  and  bringing 
it  home  and  clidmisg  it  as  ezolusiyelj  oun.    Well,  gentlemen,  I  am  not  to-night 
going  either  to  admit  or  denj  this  charge,  but  what  I  do  feel  is  that  these 
maiaudiDg  expeditions,  if  they  hare  taken  plaoe^  cannot  haTS  giTen  riss  to  any 
feelings  of  ill-will,  because  we  hare  to-night  amongst  us  most  distingiihed  repre> 
KDtatives  of  Tarious  societies.    We  hare  the  honour  to  hare  amongst  ns  Sir 
Thistleton  Dyer,  Mr.  Maw,  the  President  of  the  Boyal  Astrooomloal  Society,  and 
Dr.  Shaw,  our  weather  prophet,  three  distinguished  gentlemen  who  represent  such 
divers  sciences  as  botany,  astronomy,  and  meteorology.    I  presume  that  the  Boyal 
Sodety,  which  dsims  as  its  sphere  the  whole  uniTerse  of  sdenoe,  will  not  oonslder 
that  any  inyasion  of  its  toritory  can  erer  take  place.    I  shouJdt  therefore,  like 
to  associate  with  the  name  of  Mr.  Eempe  another  peaceful  invasion,  the  ex- 
tremely successful  invasion  of  the  Antarctic  Regions  which  has  taken  place  under 
the  joint  auspices  of  the  Boyal  Sodety  and  the  Royal  Qeogr^hioal  Society.    The 
Boyal  Society  is  the  mother  of  all  the  scientific  societies  in  England,  and   I 
presume,  therefore,  that  we  Fellows  of  the  Royal  Qeographiosl  Society  may  look 
on  the  Royal  Society  as  our  grandmother.    We  wish  to  welcome  Mr.  Kempe,  the 
Treasurer  oi  that  Society,  most  heartOy  here  to-night.     If  I  have  boasted  of 
successful  invasions,  it  must  not  be  supposed  that  we  are  always  suooeisful  in 
our  invasions.    We  have  for  many  years  been  endeavouring  to  font  an  invasion 
of  geographical  teaching  within  the  walls  of  the  rarious  schools  and  colleges  of 
this  country,  and  we  have  not  been  entirely  successful  in  that  efibrt  at  present. 
I  hope  we  shall  succeed.    We  shall  if  we  persevere,  and  I  trust  that  the  presence 
of  Sir  W.  Anson,  who  if,  in  fact,  our  Educational  Minister,  proves  that  he  is  friendly 
to  our  endeavours  in  this  respect    At  all  events,  we  have  amongst  us  Dr.  Gow, 
^e  Headmaster  of  Westminster  School,  a   keen  advocate  of  the  teaching  of 
geography  in  schools.     I  do  not  know  whether  we  are  right  in  speaking  of 
the  invarion  of  geography  to  the  field  of  literature  or  not,  but  oertain  it  is  that 
geography  is  taking  a  more  prominent  part  in  literary  work.    If  I  may  mention 
the  work  of  a  late  Fellow  of  ours, '  With  Edged  Tools,'  by  **  Seton  Merrimao,"  or  to 
can  him  by  his  proper  name,  Mr.  Stowell  Scott ;  or  '  The  Four  Feathers,'  by  Mr. 
Mason;   you  will  find  that  those  novels,  not  only  teach  their  readers  a  great 
deal  of  geography,  but  they  prove  that  the  authors  have  studied  geography  in 
distant  countries  with  the  greatest  possible  care.    We  are  honoured  to-night  with 
the  presence  of  Mr.  Anthony  Hope  Hawkins,  who  has  described  in  the  most  vivid 
colours  the  heroes  and  half-heroes  of  our  most  distant  colonies,  and  we  wish  to 
thank  him  roost  sincerely  for  his  presence  amongst  us,  because  we  were  exceedingly 
glad  that  literature  should  also  be  so  honourably  and  so  weU  represented.    Many 
other  names  I  should  like  to  mention.    We  have  amongst  us,  for  instance,  the 
Agents-General  for  Victoria,  New  South  Wales,  Queensland,  and  New  Zealand,  and 
I  nesyer  can  mention  these  colonies  without  again  and  again  thanking  them  for  their 
generous  contributions  to  the  Antarctic  Expedition.    But  the  thought  is  forced 
upon  me  at  the  present  moment  that  when  I  am  dining  as  a  guest  at  a  banquet  of 
tins  sort,  nothing  pleases  me  more  than  that  my  name  should  not  be  mentioned. 
It  requires  a  very  cordial  compUment  to  make  up  for  the  anxiety — ^might  I  say,  the 
indigestion  ? — ^that  comes  from  a  sudden  call  to  make  an  after-dinner  speech.    I  do 
not  know  what  will  be  felt  by  the  three  gentlemen  I  have  to  mention,  but  if  their 
sensations  at  all  approach  my  own  on  a  similar  occasion,  I  do  trust  that  they  will, 
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at  any  rate,  believe  that  we  mean  to  pay  them  the  meet  sinoere  oompllmeot,  and 
to  thank  them  most  heartily  for  their  preaenoe  here  to^ght  GentlemeD,  I  give 
yoQ  **  The  Other  Guests  ^  of  the  eyening,  coupled  with  the  nimes  of  M.  Gordier, 
PresideDt  of  the  Paris  Geographical  Society,  Mr.  A.  B.  Eempe,  and  Mr.  Anthony 
Hope  Hawkins,  with  the  full  certunty  that  yon  will  drink  their  health  in  the  most 
cordial  manner. 

Prof.  H.  CoBDiEB :  Mr.  President,  my  lords,  and  gentlemen,  I  hope  I  shall  be  ex- 
cused if  I  say  but  a  few  words  to-night,  as  I  caught  a  cold  two  days  ago^  but  I  am 
glad  to  be  able  to  tell  Major  Darwin  that  I  had  nothing  to  fear  crossing  the  Channel. 
The  Paris  Geographical  Society  felt  they  could  not  hear  of  a  banquet  in  honour  of 
your  retiring  illustrious  President  without  being  represented  by  one,  at  least,  of  its 
members.  I  am  proud  to  be  this  member,  and  I  bring  the  tribute  of  the  oldest 
Geographical  Society  in  the  world  to  Sir  Clements  Markham.  During  his 
presidency  the  Paris  Geographical  Society  and  the  Boyal  (Geographical  Sodety  have 
become  closer  friends.  If  I  may  be  allowed  to  say  a  few  words  in  my  own  name, 
they  are,  that  I  have  known  Sir  Clements  Markham  personally  for  the  last  ten 
years,  and  I  have  known  him  by  his  valuable  works  for  all  time.  In  ezpresnog 
my  r^ret  at  his  resignation  from  the  administrative  work  of  the  Royal  (Geographical 
Society,  I  cherish  the  hope,  and  I  think  not  vainly,  that  there  will  be  some  benefit 
to  science,  and  that  your  retiring  President  will  have  more  leisure,  and  will  spend 
that  leisure  in  scientific  research. 

Mr.  A.  B.  Eempe  :  Mr.  President,  my  lords,  and  gentlemen,  I  am  sure  you 
will  concur  with  me  in  regretting  that  the  President  of  the  Royal  Society  has  been 
unable  to  accept  the  invitation  of  the  Council  of  this  Society  to  be  present  here  to- 
night. He  most  fully  shares  in  that  r^ret»  and  has  commissioned  me  to  state  it  is 
only  owing  to  the  impossibility  of  his  being  in  two  places  at  once  that  he  is  not 
here.  He  had  previously  accepted  an  invitation  to  be  present  at  the  centenaiy 
dinner  of  the  Royal  Medical  and  Chirurgical  Society,  and  therefore  is  unable  to 
be  here  to  do  honour  to  the  guest  of  the  evening.  I  have  been  asked  to  speak  in 
his  absence  as  one  of  those  representing  the  guests,  and  I  certainly  have  no  reason 
to  complain  that  I  have  been  so  asked,  for  it  gives  me  an  opportunity  of  adding 
my  testimony  to  that  of  previous  speakers  as  to  the  indomitable  energy  and 
whole-hearted  zeal  with  which  Sir  Clements  Markham  has  identified  himself  with 
the  interests  of  your  great  S)ciety.  I  have  not  the  honour,  gentlemen,  to  be  a 
Fellow  of  this  Society,  but  for  the  past  five  and  a  half  years  I  have,  in  conjunction 
with  your  Treasurer  and  Mr.  Chalmers,  been  clossly  associated  with  Sir  Clements 
Markham  in  the  financial  work  of  the  National  Antarctic  Expedition.  Sir  Clements 
Markham  suggested  that  during  all  that  period  we  had  no  serious  ^fferences  on 
the  Antarctic  Finance  Committee.  Well,  we  have  had  Antarctic  breezes  there, 
and  I  am  not  sufficiently  expert  in  nautical  matters  to  be  able  to  say  how  many 
knot  breezes  they  were,  but  I  think  they  partook  very  largely  of  the  character  of 
'*  cats-paws."  We  very  soon  got  into  smooth  waters  again,  and  I  think  those 
breezes  are  now  forgotten.  My  services,  gentlemen,  on  that  committee  have  given 
me  opportunities  of  judging  of  the  way  in  which  Sir  Clements  Markham  does 
his  work,  and  I  have  been  deeply  impressed  with  the  extraordinary  zeal  and 
extraordinary  skill  and  extraordinary  care  about  the  most  minute  details,' that 
characterized  his  work  on  the  Antarctic  Expedition.  The  Antarctic  Expedition 
has  been,  I  believe,  the  dream  of  his  life,  and  he  certainly  has  devoted  his  time 
and  energy,  unceanngly,  to  ensure  its  success.  It  is  perfectly  true,  as  has  been 
said  by  Sir  George  (jroldie,  that  if  it  were  not  for  Sir  Clements  Markham  that  expe- 
dition would  never  have  started,  and  we  are  indebted  to  him  unquestionably  for 
the  large  measure  of  success  that  has  been  accorded  to  it.    I  have  not  had  the 
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boQouTy  gentlemeD,  of  beiog  aaBoeiatod  with  Sir  CI«iiMnU  Mftrkbam  ia  other  enUr- 
pri^esy  but  I  should  greatly  mkjad^  him  if  I  fancied  for  one  momtot  that  he  had 
not  brought  the  aame  zeal  and  the  nme  whole-hoarted  deTotiin  to  the  other  work 
which  be  has  done  daring  his  tenure  of  oflSce  as  President  of  this  R  )deij.  We  are 
all  glad  to  learn  that  he  has  decided  to  have  a  rest,  bat  we  rery  mnoh  doibt  if  he 
will  take  it.  Now,  gentlemen,  I  have  taken  this  opportaoity  to  say  a  few  words 
with  regard  to  Sir  Clements  Markham,  bnt  I  most  not  forget  that  the  duty  imposed 
on  me  to-night  is  that  of  acting  as  one  of  the  moothpleoes  of  your  gQestf,and  I  am 
sure  I  am  speaking  the  mind  of  them  all  in  stying  how  greatly  we  appreciite  the 
honour  yon  have  done  us  in  asking  us  to  participate  in  yonr  recognition  of  Sir 
Clements  Markham's  work,  and  how  mnch  we  thsnk  yon  for  the  entertainment 
yon  haye  given  as  to-night.  Ton,  Mr.  President,  bare  been  so  reoently  appointed, 
that  I  think  it  hardly  decent  for  me  to  say  how  greatly  we  should  enjoy  being 
in?ited  to  another  banquet  of  the  same  sort ;  but  I  think  we  may  very  pro|)erly 
express  our  sssurance  that  you  will  during  your  term  of  office  certainly  do  all  you 
can  to  maintain,  and  will  successfully  maintain,  the  progress  of  the  Society  which 
owes  so  much  to  your  predecessor  whom  we  are  spedally  met  to-night  to  honour. 
Gentlemen,  I  thank  you  on  my  own  behalf  and  that  of  the  other  guests  for  the 
cordial  manner  in  which  you  have  drunk  this  toist. 

Mr.  Anthohy  Hope  Hawkiks:  Mr.  President,  my  lords,  and  gentlemen,  I 
venture  to  think  that  you,  sir,  psssed  rather  lightly  over  that  episode  of  Sir 
Clements  Markham's  career  in  what  you  referred  to  ai  the  quis'-historical  romance. 
I  can  only  say  that  if  Sir  Clements  Markham  had  bsen  desiring  a  foretaste  of 
Arctic  Regions,  he  could  not  do  better  than  begin  by  writing  a  first  novel.  As  I 
look  deeper  into  the  reasons  why  I  have  the  honour  of  bein^  here  to-night,  I  confess 
thit  to  me  they  are  inscrutable,  unless  I  truce  them  back  to  the  ancient  relation 
there  is  between  exploration  and  fiction.  Many  of  the  greatest  novel'sU  hare 
purported  to  be  explorers ;  many  of  the  greatest  explorers  have  been  accused  of 
heing  novelists.  So  we  have  our  friendship,  gentlemen.  We  have  our  enmities 
too.  Every  now  and  then  you  take  away  from  us  the  regions  which  have  been  our 
own.  The  top  of  the  highest  mountains  Sir  Martin  Conway  does  not  hesitite  to  siy 
he  has  climbed ;  Sir  Frank  Tounghnsband  actuilly  goes  to  Lhasa,  a  place  which  we 
thought  was  our  own  through  all  eternity.  I  have  not  myself,  like  my  friend  Mr. 
Mason,  who  has  been  to  Morocco,  and  my  friend  Mr.  Wells,  who  has  been  t)  the 
M  on,  be?D  a  great  traveller.  There  may  be  one  or  two  countries  which  we  have 
invented  which  you  will  never  find.  But  I  do  not  think  that  the  voice  of  litera- 
ture, even  in  the  person  cf  a  very  humble  exponent  of  its  most  humble  and  merely 
recreative  form,  should  be  absent  to-night,  because,  to  my  thinking,  there  is  no 
more  charming  form  of  literature  than  a  good  book  of  travel  or  exploration. 
Your  Society,  gentlemen,  and  the  work  that  you  inspire,  are  the  truest  pi  meers, 
not  only  of  what  we  call  civilization,  but  what  we  know  to  be  knowledge.  You 
not  only  open  new  empires  of  the  physical  globe,  but  you  open  new  spheres  of 
intellectual  and  speculative  thought.  With  every  new  land  that  is  traversed  by 
one  of  your  expeditions,  with  every  new  sea  that  is  crossed  by  one  of  your  ships, 
there  comes,  too,  new  knowledge  of  the  nature  and  history  and  thought  of  other 
lands,  transforming  inevitably  and  enormously,  as  the  years  go  by,  our  ooncep- 
tion  of  the  life  and  the  state  of  man.  And  of  that  great  work— aid  I  do  not  know, 
without  speaking  the  language  of  complimeat,  that  there  is  a  greater — the  man 
whom  we  are  here  to-night  to  honour  has  been  the  leading  spirit  and  the  inspirer. 
I  confess  I  should  count  it  a  great  honour  and  a  great  privil^e  to  come  here  to-night 
as  a  silent  guest,  but  it  is  a  greater  to  be  privileged  to  ray  these  few  words  in  honour 
of  a  science  which  seems  to  me  to  combine  all  the  good  there  is  in  all  sciences,  and 
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of  a  man  who  is  most  deseryedly  ho&oored  to-night,  and  who,  I  think,  mast 
carry  away  with  him  what  is  to  any  man  the  sweetest  of  all  pralsea— the  i^pliose 
of  his  fellow-craftsmen. 

Sir  Thomas  Holdich  proposed  the  toast  of  the  Medallisto  and  the  redpiento  of 
the  Society's  other  awards,  which  was  responded  to  by  Sir  Martin  Conway. 

Mr.  Edward  L.  &  Cocks  proposed  the  toast  of  "  The  President;*  to  which  Sir 
George  Goldie  briefly  responded,  and  the  proceedings  terminated  by  the  company 
singing  *'  Auld  Lang  Syne.*' 


FifUenih  Meeting,  June  5,  1905.— The  Right  Hon.  Sir  George  T.  Goldik, 
K.C.M.O.,  D.aL.,  LL.D.,  F.R.8.,  President,  in  the  Chair. 

Elections  :— Clifford  Harold  Brookes,  M,  D. ;  Henry  Algernon  Cholmley  Darley ; 
Captain  OUbert  Robertson  Frith^  B.E. ;  Captain  Eric  Francis  Hausburg  (i?. 
Lancashire  Begt) ;  Dean  C.  Worcester, 

THE  NEW  PRESIDENT. 

The  Pbbsidekt,  the  Right  Hoo.  Sir  George  Taubuah  Goldie,  said:  Our 
spedal  bu^ess  to-night  is  to  hear  and  discuss  Colonel  Massy's  paper,  and,  in  the 
ordinary  ooune,  I  should  at  once  introduce  him  to  the  meeting,  and  call  apon  him 
to  begin.  But  the  kind  way  that  you  have  received  me  reminds  me,  if  indeed  I 
need  reminding,  that,  although  during  the  nine  years  I  was  Vice-President  I  have 
occasionally  taken  this  chair  vicariously,  this  is  the  first  time  I  have  occupied  it 
as  President  of  the  Society ;  and  perhaps  you  may  expect  me  to  say  just  a  few 
words  in  honour  of  that  occasion.  Need  I  tell  you  that  I  am  very  proud  to  have 
had  entrusted  to  me  this  leading  part  in  the  administration  of  a  great  Society, 
which  has  not  only  rendered  incalculable  services  to  geography,  but  in  doing  so 
has  indirectly  promoted  the  interests  of  many  other  sciences.  Nor  can  I  forget 
the  great  services  that  the  Royal  Geographical  Society  has  done,  indirectly  also,  on 
behalf  of  the  empire ;  nor  again  can  I  forget  the  long  list  of  illustrious  men,  able 
and  distingpiished,  who  have  preceded  me  in  this  chair,  and  I  feel  it  a  special 
honour  to  have  been  called  upon  to  succeed  to  that  great  geographer,  our  twelve 
years'  President,  Sir  Clements  Markham.  You  will  not,  of  course,  expect  that  I 
can  even  approach  him  in  performing  my  duties  as  President ;  that  is  out  of  the 
question.  He  has  given  to  this  subject,  geography,  and  to  the  interests  of  the 
Society  a  whole  lifetime,  and  he  has,  of  course,  performed  his  duties  in  a  way  that 
I  think  no  other  living  man  could  perform  them.  But  although  I  cannot  rival 
him,  yon  have  a  right  to  expect  from  me  that  I  should  perform  my  duties  to  the 
utmost  of  my  powers,  and  I  can,  at  any  rate,  promise  you  that  your  expectation 
shall  not  be  disappointed.  I  think  that  is  all  I  have  to  say  on  the  personal 
question. 

The  paper  read  was : — 

'*  Exploring  Journeys  in  Asia  Minor.*'    By  Colonel  P.  H.  H.  Massy. 
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AddUum  to  the  LOfrarp. 
By  ODWABD  HKAWOOD,  ICJL,  LibraHem,  B.a.8. 
The  following  abbieviatioiis  of  noons  and  the  adjectives  derived  tnm  them  aie 
employed  to  indicate  the  sooioe  of  artioles  from  other  publications.    Qeogiaphioal 
names  are  in  each  case  written  in  Ml  :— 
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lis 


AblL  at  AbliAiidhiiigaB* 


&  s  Bolletiii,  BolktfciiKS 
(Vd.  =  OoloDiefl. 
Oon*  ss  OomnioroBu 
a  a.  sOomi 


L  s  Ibutitiit6»  IniUluUm* 

II  s  IsvMiiya. 

J.  s  Joonud. 

Jb.  =  Jahrbaoh. 

k.  v.  k.  =  kaiMcUofa  and  kfinifl^ialk 

IL  s  BattaUmigeii. 


lf«i.(lUBi.)-] 

UtL  (mSL)  »  Mttt 

P. »  Pioeittrfinfi 

B.  s  BojbL 

Ber.  (Bi?.)  »  B«ftow,  B«fM,  Birlite. 

B.  m  flofltoty.  flodiU,  Wilifcih. 

Bo.  s  8oi«M6(i). 

Bit^Oi  Si  BuSQOJpKMMlUi 

T.  s  TniMiiOtlaBiL 

TkL  a  TUdMhrifl^  TkUoift. 

VeriL  «  Vfhaiirthnma. 
W.»WiiWMnhift>— d< 
Z. »  ZeitMdirin. 
Zap. »  Zapiald. 


On  ftoooimt  of  the  Ambiguity  of  Um  w€tdi  o0<om,  Morfa^  tio^,  th*  dm  of  books  la 
die  list  below  is  dfiM^ed  by  tbe  leofth  aod  biMdth  oT  t&o  OOTW  in  iBohti  to  tbt  1 
kitf-ineb.    Theaiieof  tha/oumJifl  lOx  6|. 

▲  MlMtioa  of  tlio  woiki  la  tUi  lift  wm  bo  aotiooi  oliowteo  ia  tho  •  JovaiL" 


lUBOFK. 

Alps.  Z.  IMutieh,  u.  OUemMi,  AJpemv.  M  (1904):  1-17. 

Stmktiir  imd  Belief  in  den  Alpen.    Yon  J.  Bloao.     WUk  Profilm, 
Alpe.  Z  DeuUek,  u.  Otterreieh,  Alpenv,  U  (1904) :  77-87. 

Italienieohe  SiedlnngsweiBe  im  Gebiete  der  Ostalpen.    Von  H.  Beiihaaer. 
Alpo— Cartography.    Z.  DeuUch.  u.  QUerreiek.  Alpenv.  U  (1904) :  18-29.    Oborkv 

Die  EntwickluDg  der  Alpenkarten  im  19.  Jahrhondert    Yon  £.  Oberhnmmer. 

UL  TeiL    Die  Schweiz.     With  Map$, 

Austria.  MeUordog,  Z.  92  (1905) :  1  IS-l  19.  Topolaaiky. 

Einige  Betnltate  der  20-jihrigen  Begifttrienrngen  dot  BegenfaUeo  in  Wien.    Yon 
Dr.  M.  Topolanaky. 

Aofltria— Dalmatia.     Deuttik.  Bvnd»thau  G,  87  (1905) :  211-216.  Ooloiok. 

YolkswirtsehaftlicheB  ans  Dalmatien.    Yon  E.  Gtoloich.     With  UhuiraUom. 

Anotria—Dalmatia.  Meteorolog.  Z.  92  (1905) :  77-80.  Conor. 

Meooung  der  t&glichen  Temperatarbewegnag  in  einem  KOsteoflosoe  dei  Kanteo 
in  Dalmatien.    Von  Dr.  F.  v.  Kerner. 

Anstria— IitrU  and  BalmatU.    M,B.B.G.  Qu.  WUn  48  (1905) :  3-30.  Waagoa. 

Fahrten  and  Wanderongen  in  der  nordlicben  Adria.    Von  Dr.  L.  Waagen. 
Aaatiia— TyroL  Quarterly  J.  Qedog,  S.  61  (1905) :  97-141.  fluatf. 

On  the  Chemical  and  Mineralogioal  Evidence  as  to  the  origin  of  the  Dolomitea  of 

Southern  Tyrol    By  Prot  E.  W.  Skeats,  d.so.    Map  and  Platei. 

Austria— Vienna.         Deuttck,  Bundtchau  Q.  27  (1905) :  269-271.  Vmlanft. 

Die  jQngste  Stadterweiterung  Wiens.    Yon  Prof.  Dr.  F.  UmUtuft.     With  Plan. 

Balkan  Peaininla.       Le  Globe,  M^.  8.Q,  Genive  48  (1904) :  1-93.  Pittaxd. 

Ethnologie  de  la  P^inanle  dee  Balkaoi.    Par  le  Dt,  E.  Piltard.     With  Platte. 

Belgium.  B,8.  Beige  G^ologie  (^Frooie-Verbaux)  18  (1904) :  239-240.        Deladrior. 

Un  projet  de  d^tonmement  de  la  Lease  dans  la  re'gion  de  Uan.    Par  E.  Deladrier. 
Balgazla.  DwUch,  Bundeckau  G.  27  (1904) :  58-68.  Meinhard. 

DoTch  das  Bilagebirge.    Von  F.  Meiohard,  jnnr.    Illuetratione. 
rranea.  ^nn.  G.  14  (1905) :  23-85.  Barri. 

Origines  tectoniqnes  du  golfe  de  Baiut-Malo.    Par  le  Ommandant  0.  Barr^. 

With  Map$. 

Traaaa.  C.  Bd.  140  (1905) :  466-467.  Bergeron. 

Bar  Ib  tectoniqne  de  la  region  situ^e  au  nord  de  la  Montague  Noire.    Note  de  J. 
BergeroD. 
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rrwice— Alps.  Ann,  atib  Alpin  FranfaU  80  (1903) :  439-610.  Halbronnwr. 

TriangaUtion  g^od^qne  des  massifs  d'Allevard,  des  Bept-Lanx  et  de  la  Belle- 

£toUe.    Far  P.  Helbronner.    Map$  and  UhutratioM. 
Records  the  work  done  in  1903  on  behalf  of  the  **  Commission  de  Topographie  du 
Club  Alpio,"  ikith  a  view  to  supplementing  the  Goyernment  surrey  map. 

France— Brittany.  Ann,  0. 14  (1905) :  36-51.  ValUHX. 

L'evolution  de  la  yie  rurale  en  Basse  Bretagne.    Par  G.  Vallaux. 
Noticed  io  the  Monthly  Record  (anle^  p.  81). 

Franet— Bauphine.    Ann.  Club  Alpin  FranfaU  80  (1903) :  416-438.  Fexrand. 

Les  premises  cartes  du  Dauphin^.    Par  H.  Ferrand.     With  Maps. 
Tranoe— Oironde.     Ann.  Club  Alpin  Fran^ais  80  (1903) :  388-415.  Burdgae. 

La  grande  montagne  de  la  Teste  de  Buch.    Par  E.  Dur^gne.     With  Map$  and 

lUudraiioM. 

**  Montagne  *'  is  used  here  in  a  somewhat  special  sense,  being  applied  to  an  area 
of  wooded  dunes  in  the  Landes. 

Franes^-Olaoiers.     Ann.  Club  Alpin  Fran^ais  80  (1903) :  537-547.  7aTr«. 

Commission  Frau^  lise  des  Glaciers.  Observations  snr  les  glaciers  du  massif  de 
la  Vanoise  pendant  T^t^  1903.  Par  le  guide  J.  A.  Fayre,  de  Pralognan.  With 
Illustrations. 

Franee— Glaciers.     Ann.  aub  Alpin  Francis  80  (1903) :  511-536.  Oirardin. 

Commission  Fran^aise  des  Glaciers.  Observations  glaciaires  en  Mauiienne, 
Vanoise  et  Tarentaise  (21  ao(it— ^24  Beptembre  1903).  Par  P.  Girardiu.  With 
Map  and  Illustrations. 

Franee— Pyrenees.  C.  Bd.  140  (1905) :  542-545.  Bertrand. 

6ur  le  lole  des  cbarriages  dans  les  Pyr^n^es  de  la  Haute-Garonne  et  de  TArie^^e. 
Mote  de  L.  Beitrand. 

eermany.  Q.Z.  11  (1905) :  114-118.  Fiseher. 

Znm  ersten  Jahrgang  des  Jahrbuches  fiir  die  Gewasserkunde  Norddeutschlands. 

Von  Dr.  K.  Fischer. 

Intended  as  a  kind  of  introduction  to  the  year-book,  in  the  preparation  of  which  the 
writer  took  part 

Oermaay— Bavaria.  Globns  87  (1905) :  181-186.  Jaeger. 

Die  Chiemseelandschaft.    Von  J.  Jaeger, 
eermany— YistuU.  PeUrmanns  M.  61  (1905) :  41-42.  Oeiiiiti. 

Die  geologiache  G^eschichte  des  Weiohseldeltas.    Von  Prof.  Dr.  R  Geinitz.     With 

Map. 

Omos.  English  Hist.  Rev.  20  (1905) :  307-309.  MilUr, 

The  Name  of  Navarino.    By  W.  Miller. 

HoUand-Maas.  B.S.G.  Com.  Paris  87  (1905) :  44-48.  Zobrist. 

Correction  de  la  Mouse  dans  les  Pays-Bas.    Par  T.  Zobrist 

Iceland  and  Faroe  Islands.       Tmer  24  (1904) :  392-399.  Thoroddsem 

Hypotcsen  cm  en  post-glacial  Landbro  oyer  Island  og  Fsdroeme  set  f ra  et  geolugisk 

Synspunkt.    Af  T.  Thoroddsen. 

On  a  supposed  post-gla^'ial  land  connection  between  Iceland,  the  Faroes,  etc. 
Italy.  B.S.G.  Italiana  6  (1904) :  909-930.  Lorwisi. 

Escursioni  di  geografia  fisica  nel  bacino  del  Liri.      Del  Prof.  A.  Lorenzi      With 

Illustrations, 

Italy— YenetU.  Riv.  G.  Italiana  12  (1905) :  39-43.  Bertdini. 

Di  una  caratteristica  impronta  toponomastica  e  storica  della  oonoide4>rughiera 

della  Cellina.    G.  L.  Bertolini.     With  Maps. 
On  the  frequent  occurrence  of  the  designation  **Tezza*'(=  cattle-station)  in  the 
district  in  question,  and  on  the  absence  of  **  castolli  "  and  walled  towns  along  a  line 
defined  by  physical  characters. 

Horway.  Norske  G.8.  Aarb.  15  (1903-1904):  14-34.  Beiueh. 

Fra  Kaafjorden  i  Lyngen.    Af  Dr.  H.  Beusch.     With  Sketch-map  and  lUuttra* 
tions. 
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Iofw«7— TftUfiyt.  Nonke  GJ3,  Aatb,  U  (1903-1904) :  1-18. 

Nogle  dale  med  flad  bond  af  fiut  Qeld.    Af  Dr.  H.  Bewoh.     WUk  ShtUk^mttf 

tmd  Bhutratums, 
PTrenees.  Qi»e$Hon»  Dipt.  IS  (1901) :  761-772.  B^gtiia. 

A  propoe  dee  chemins  de  fer  tcanspyren^BS.    Par  Comte  U.  B^guoio. 
luiU.  GMfu$  S7  (1905) :  21-27,  37-44.  Ailer. 

Die  deatsohe  Kolanie  Riebenedurf  im  Gooveraemfnt  Woroneeh.     Yon  Dr.  B. 

Adler.     With  Plan  and  IUu9traHon$. 

Iptin.  Spdumea  5  (No.  87)  (1904) :  09-84.  taflim. 

GroUes  et  abtmee  dn  payi  Basque.    Far  C.  Dufao. 
Sptia.  XmImj. 

MiniDg  and  Metallurgical  Indostriei  of  Spain  in  1903.     Foreign  Office,  MiaceU 

laneous.  No.  623, 1904.    Size  9)  x  6J,  pp.  34.    Prim  1^ 
Vsited  Kingdom— Canali.       J.8.  Artt  5S  (1904) :  40-58.  lee. 

The  Brltteh  Canals  Problem.    By  A.  Lee,  J  J*. 
Vidtsd  Snffdom— Ireland.  Coibj  and  Fraeger. 

F.B:  IriMh  J.  85,  Sec  C  (1904) :  148-200. 

The  Antrim  Raieed  Beaoh :  A  Gontribntion  to  the  Neolithic  Hietorj  of  the  North 

of  Ireland.    Bj  G.  Coffey  and  B.  L.  Praeger.    Map  and  lUutiraUon*, 
NoUeed  in  the  Monthly  Beoord  for  May  (p.  561). 
Unlttd  Kingdom— Scotland.   &»<<ifA  0.  Jfoy.  90  (1904) :  628-640.    Mmmj  and  FmUar. 

Bathjmetrical  Sonrey  of  the  Fresh-water  Lochs  of  Scotland.    Part  ?l  The  Lochs 

of  the  Ewe  Basin.    Under  the  Direction  of  Sir  John  Money,  ku7.ii.,  eta,  and  L. 

PnUar.     With  Index-map  and  lllu$traiion$. 

Tfnited  Cngdem-4tootland.  imitb. 

SeoUish  G.  Mag.  90  (1904):  617-028;  91  (1905):  4-23,  57-88. 
Botanical  Survey  of  Scotland,    ill.  and  iv.  Votha  and  Fife.    By  W.  G.  Smith,   . 
BJ&,  otc     With  Map§  and  lUnttraiUmt, 


DtutMck,  Rwidtduiu  G,  97  (1905) :  225-226.  Webenik. 

Der  Brief-  nnd  Postkartenyerkekr  Asians  im  Jahre  1902.  Yon  G.  Webersik.  Map. 
Japan  stands  easily  at  the  head  of  the  list  with  15*3  letters  or  postcards  per  heatl 
of  population,  Kian-chon  next  with  10*6,  and  the  Straits  Seitlements  third  witii  9. 
The  high  flgnre  for  the  second  is  of  course  easily  accounted  for,  and  for  the  third  also, 
if  the  purely  native  territories  are  not  included :  but  as  round  numbers  only  are  given 
in  this  case,  the  result  is,  perhaps,  not  entirely  to  be  trusted. 

duns.  A  iravert  le  Monde  11  (1905) :  69-70.  7ej. 

La  Mission  de  M.  Maximilien  Foy  en  Extreme-Orient.    Projets  de  Yoies  ferrees 
en  Chine.    Map. 

The  writer  advocates,  in  addition  to  lities  from  north  to  south  and  east  to  weHt 
with  their  centre  at  Hankow,  such  as  are  already  partially  in  exploitation,  a  trunk  line 
from  Peking  to  Cheng-tu,  and  so  to  Yunnan  and  Tongking. 

Chinese  Impire— Tibet.    National  G.  Mag.  16  (1905):  27-88.  

YiewB  of  Lhasa.    lUutirations. 

Beproduotions  of  photographs  taken  by  Tsibikoff  and  Karsunoff. 
Ssstem  Asia.  Ann.  Eydrographie  88  (1905):  61-66.  Herrmann. 

Die  russischen  hydrograpbischen  Arbeiten  im  Stillen  Ozean.    Nach  dem  Berioht 
des  Oberst  M.  Schdanko  von  J.  Herrmann. 
SAttem  Asia.  G.Z.  11  (1905) :  51-55.  Begel. 

Das  oetasiatische  KHstenland  zu  Beginn  dea  Jahres  1904.    Yon  Dr.  A.  Begel. 
J^an.  longe. 

Extracts  from  Narrative  Beports  of  the  Survey  of  India  for  the  season  1902-1903.  . 
Prepared  under  the  direction  of   Lieut-Colonel  F.  B.  Longe.    Calcutta,  1905. 
Size  13}  X  8},  pp.  84.    Index  Map.    Price  2s.  M, 
Includes  notes  on  the  survey  of  the  Sambhar  salt-lake  in  ^ajputana. 
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India.  VeriU. 

[DiBtriot  Gazetteers  of  the  United  Proyinces  of  Agra  and  Oadh.  Compiled  and 
Edited  b^  H.  B.  Nevill.]  Vol.  8,  Mmaffamagar  (pp.  882,  xxxyiiL,  xiy.,  and  tI.)  ; 
▼ol.  4,  Meemt  (pp.  316,  xlyiii.,  and  TiiL) ;  toI.  5,  Bulandshahr  (pp.  314,  xxxyiiL, 
and  yi.);  Tol.  87,  Luoknow  (pp.  2,  268,  xxxiy.,  and  yi.);  yoL  88,  Unao  (pp.  252, 
xl.,  and  yi.) ;  yoL  48,  Bahraiob  (pp.  222,  xliy.,  and  yi) ;  yoL  46,  Snltanpnr  0>P*  212, 
xia,andyL).  Allahabad,  1903-4.  8ize9x5i.  Maps,  PruetUedhy  the  Ind4a 
Qgice. 

India— Botaay.       Beeorde  Botan,  Surv.  India  8  (1905) :  148-340.  Prain. 

The  Vegetation  of  the  DlBtricts  of  Hogbli-Howrah  and  the  24-Pergannah8.  By 
D.  Prain.     WUh  Map. 

India— HlmaUya.  SoottM  G.  Mag.  81  (1905) :  173-182.  Vreihileld. 

The  Sikhim  Himalaya.    By  D.  W.  Freehfield.     WUh  Bluilration. 

India— mmalayas.      Z.  DeuUeh.  (kterreich.  Alpenv.  86  (1904) :  88-104.  Pfiuml. 

Bine  Belagerang  dee  Taohod^o-Bi  (E,)  in  der  Mnataghkette  des  Hindoknaoh 
(8720  m.).    Von  Dr.  H.  Pfiannl.     WUh  lUuttrationa. 

India— Bailwayi.  

^  Administration  Beport  on  the  Ballways  in  India  for  the  Oalendar  Year  1903. 

London :  Em  &  SpottiBwoode,  1904.    Size  l^  x  8},  pp.  if.  and  330.    Map  and 

Diagram.    Trice  3$.  8d. 

India— Sikkim.  J£.  ArU  68  (1905) :  264-273.  TrMhIlald. 

The  Gates  of  Tibet.    By  D.  W.  Freshfield.     WUh  Map. 

Indian  Ocean— Xaldiye  and  Laeeadiye  Iilandi.  Oardinar. 

The  Fauna  and  (Geography  of  the  Maldiye  and  Laooadiye  Archipelagoes.  Edited 
by  J.  S.  Gkordiner.  Vol.  8,  Part  iy.,  and  Supplement  1.  Cambridge :  Uniyersity 
Press,  1905.  Siae  1\\  x  9,  pp.  807-921,  923-1040.  FlaUe.  Price  15t.  fM<  eaeh 
part 

Japan. 

Japan  and  the  Japan  Mission  of  the  CJhurch  Missionary  Society.  Fonrth  Edition. 
London :  Ohnrdi  Missionary  Society,  1905.  Size  7}  x  5),  pp.  yiii.  and  182.  Map 
and  JUvMtratiome.    Price  2$.  net    Pretented  (y  the  Church  miaionary  Sodeiy. 

AniOA. 

Abyssinia.  La  G.,  BJ3,G.  Parte  11  (1905) :  66-70.  Le  Ronx. 

Beoonnaissanoe  da  lac  Zouai,  de  ses  ties  et  de  ses  archives.    Par  M.  Hugued  Le 

Bonx. 

See  note  in  Monthly  Beoord  for  Jane  (p.  676). 
Afriea.  G.2,  11  (1905):  1-18.  DoTa. 

GrundxUge  einer  Wirtsohaftsgeographie  Afrikas.    Von  Prof.  Dr.  K.  Doye. 

AfHoa.  a  Rd.  140  (1905) :  349-350.  Lappareat« 

Sar  Textension  des  mers  or^tao^  en  Afrique.    Note  de  A.  de  Lapparent. 

British  Central  Afriea.  

British  (Antral  Africa  Protectorate.  Diary,  1905.  With  Official  Handbook  on 
the  Protectorate  compiled  in  the  Secretariat,  B.C.A.A.,  Zomba.  Size  10}  x  8^, 
pp.64. 

British  East  Afriea— BaUway. 


Africa.  No.  16  (1904).  Beport  on  the  Cbustruction  and  Working  of  the  Mombasa- 
Victoria  (Uganda)  Bailway  and  Steamboat  Senrice  on  Lake  Victoria,  1903-1904. 
London :  Wyman  &  Sons,  1905.    Size  13)  x  8},  pp.  40.    Price  Hd, 

Oape  Colony.  [OilLj 

Beport  of  His  Majesty's  Astronomer  at  the  Oape  of  Good  Hope  to  the  Secretary  of 
the  Admiralty  for  the  year  1903.  London:  Printed  by  Eyre  &  Spottiswoode, 
1904.    Size  12}  X  10,  pp.  24. 

Cape  Colony.  Sehwars. 

Index  to  the  Annual  Beports  of  the  Geological  Gommission  for  the  years  1896- 
1903.  Compiled  by  E.  H.  L.  Schwarz.  Oape  Town,  1904.  Size  10  x  7},  pp.  52. 
Preeenied.hjf  the  Geological  Commiiiion,  Cape  of  Good  Hope, 
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Die  Salzyenorgnng  Zentntlftfrikai.    Yon  Dr.  G  Mttl)«r. 
«ea«o  Steto.  MouvtrnmU  G,  n  (lOOS) :  91-ML  [WMtniL] 

Th  jBYille.     WUk  mmatraUoM, 
Thia  name  hms  been  giTsn  to  Sooft-gongo,  on  the  nilwaj  to  Stanlej  pool. 
Xnat  A£riea — Laagvigei.  Wliit, 

VooabnlaTiee  of  the  Kamba  and  Kiknyu  lAagnaget  of  EmC  AfHon.     B?  H. 

Hinde.    Oambridge:  UnireniW  Pie«,  190i.     8iie  7)  x  A»  pp.  XTiii  and  76. 

Priev  St.  fie<.    FremnM  bg  tJU  FMiAen, 

0«Dnaa  San  AfHrnt.    Daii^mI^  fblofitfabMeimy  It  (1905):  78-74.  SOMIir. 

IHe  Saline  Gottorp  der  Central-Afrikaniaehan  8ee«M}eaeIlaohaft  m.  b.  H.    Yon 
O.  Schloifer.     With  lamdratkmM. 
These  salt  works  are  in  Uvinxa,  east  of  Ujiji. 

Oemaa  Bait  Afrita.    M.  DeuUok.  SekiOMgeb.  16  (1903) :  258-263.  ttatowriky. 

Ertnndnng  dor  WegeyerhaltniMe  iwiicben  der  Station  Mabenge  ond  Kongulio 
•mXJlaaga.    Yon  Dr.  Stolowriky.    WUh  Map, 

taman  Bovth-W ait  Afrioa.  Ma«a. 

Z,  KoUmiaipolitik  6  (IdOi) :  899-950 ;  7  (1905) :  1-48,  89-154. 
I>ie  Schntsvertrmge  in  SQdweitafrika    Yon  Dr.  H.  HeaM. 
On  the  agreementa  with  natire  chie£i  reeognising  (German  aothority. 
OoUCoast.  HOTiii. 

KcHttem  Territoriea  of  the  Gold  Coast     Report  for  1903.     Colonial  Roporti, 
Anniud  No.  429, 1904.     Sixe  10  X  6},  pp.  22.    Prim  lid, 

B.8.G.  LOU  41  (1904) :  865-895. 


Madagascar.    L'Inangnration  dn  Chemin  de  fer  da  TaaanariTe  k  la  Mer.     Wiik 
Map  and  ItlutUrationB. 

■ada^asaar.  La  (7.,  B£,G,  ParU  10  (1904) :  889-850.  

Le  Chemin  de  fer  de  Madagascar.     With  Map, 

Xaroaeo.    BemeignemenU  Colon.,  ComiUVA/ri^ue  Franfaiie  (1904) :  285-293.     

Qaelqnea  mots  snr  lea  oonfr^ries  religienses  marooainea. 


Sen$eignemetU9  CdUm„  ComU^VAfriqw  Framfoim  (1905) :  17-35.    lagBaaU. 
Le  Govra  mojen  de  I'Oned  Dra.    Par  Capitaine  Begnaolt     Wiih  Map, 
Noticed  in  the  Monthly  Reoord  for  Jane  (p.  565). 
Moroeeo— Mateorology.      Mdeorolog,  Z,  81  (1904) :  384-885.  Haaa. 

Reanltate  der  meteorologischen  Beobaohtnngen  sni  Marakesoh  (Marokko)  1900 
nod  1901.    Yon  J.  Hann. 
SIgaria.  J.  African  8.  4  (1905) :  206-225.  Darinr. 

Niger  Delta  Natiyes,  with  special  reference  to  maintaining  and  inereasing  the 
population  of  Soothem  Nigeria.    By  G.  F.  Darker.     With  Map%  and  lUudraiion$. 

Bkadacia— Bnins.     Nonke  G,8,  Aofhog.  15  (1908-1904) :  142-174.  Ikattui. 

Ophir,  Bibelens  goldland  og  Syd-Afrikas  miner.    Af  O.  J.  Skattnm.    With  Map 
€md  ithutraUom, 

Sahara.  C,  Bd,  140  (1905) :  46-47.  Vonraan  aad  OantiL 

8or  les  roohes  cristaUines  rapports  par  la  Mission  Saharienne.     Note  de  F. 
Foarean  et  L.  Gentil. 

SanagaL  S,8,G,  LOU  48  (1905) :  58-62.  Xaisraa. 

Karigabilit^  dn  flenve  86i^aL     Compte-rendn  dn  Rapport  de  M.  le  Lient 

Mazeran. 
See  note  in  the  Jounutl  for  Jannary  (p.  98). 
fffT,>>in#>..j  Xit.  United  8ervioe  L  49  a^^) :  169-182.  Owan. 

The  Somaliland  Operations,  Jnne,  1903,  to  May,  1904.    By  Major  F.  C.  Cwen. 

WUhMap$, 
Irath  Afrfaa— Bainfm.    TJ3.  African  FhiUmph.  8, 15  (1904) :  1-28.  Snttoa. 

An  Introdnction  to  the  Study  of  South  African  Rainfall.    By  J.  R.  Sntton. 

WUh  Indez-Mctp  and  T<a^e$. 
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SMth  AMea— ZambMi  aiobm$  87  (1905) :  5-12.  MitltM. 

Die  Handelszonen  des  Sambew.    Yon  W.  Sdiutie.    lUuiiraiiimt, 

89at]i-W«ft  Afrioa— BooBdAiief.    l)eui$ch.  KdoiUdlg^ung  82  (1^^)  :  ^^'    H«nBauL 
Der  **  CapriTizipfel "  und  aeioe  Naobbargebiete  in  den  intemationalen  Vertragen. 
Yon  Dr.  B.  Hermann. 

Od  the  iotemational  agreementa  affecting  the  delimitation  of  tbe  north-east  comer 
of  German  South- West  Africa. 


Togo.  Deuttrh.  Kolomaheaung  81  (1904) :  406.  

Die  none  Weetgienze  yon  Togo.    Map. 
Trauraal— ICinlng.  

Traniraal    Mines  Department.      Annual    Report  of   the  Government    Mining 

Engineer  for  the  year  ending  June  80,  1904.     Part  ii.    Size  13}  x  8).    Map, 

Plans  and  Diagrams. 

TripoU.  Monihly  Bev.  18  (1905) :  90-106.  Hogartk. 

Cyrenaica.    By  D.  G.  Hogarth.     With  PlaU$. 
Tripoli  La  G.,  B.S.G.  ParU  10  (1904) :  368-370.  Xatbvisievlx. 

Troifli^e  Mission  en  TripoliUine  (1901).    Par  H.  M.  de  Mathnisienlx.     With 

Map. 

VOBTH  AXSBIOA. 

Alaska.  B.  American  0.8,  37  (1905) :  26-40.  Brooks. 

The  Inyestigation  of  Alaska's  Mineral  Weslth.    By  A.  H.  Brooks.     With  Map. 
Canada.  J.  Geology  12  (1904) :  722-743.  Og^ylo. 

Tbe  effect  of  SoMrglacial  IMbris  on  the  advance  and  retreat  of  some  Canadian 

Glaciers.    By  I.  H.  Ogilvie.     With  Map  and  Illustrations. 

Canada— Bay  of  Fnndy.      National  G.  Mag.  16  (1905) :  71-76.  

Tides  in  the  Bay  of  Fondy.  With  lUustrations. 
Canada— How  Bmnswiok.  B.  Nat.  Hist.  8.  New  Brunswick  6  (1905):  299-313.  Qaaong. 

Notes  on  the  Natoral  History  and  Physiography  of  New  Brunswick,  Noe.  81-88. 

By  W.  F.  Ganong.  With  Maps  and  Illustration. 
Canada— Vow  Bmnswiok.  Ganong. 

A  Monograph  of  the  Origins  of  the  Sottlements  of  New  Brunswick.    By  W.  F. 

Ganong.    (From  the  Transactions  of  the  Boyal  Society  of  Canad  u    Seoond  Series, 

1904-1905.    Yol.  X.,  section  ii.)    Ottawa:  J.  Hope  &  Sons,  1904.    Size  9|  X  6}, 

pp.  186.    Map$  and  Diaffram. . 

Worth  Amorioa— Motoorology.    Monthly  Weather  Rev.  82  (1904) :  461.  Odonbaok. 

An  Index  of  Meteorological  items  in  the  Jesuit  Relations.    By  Rey.  F.  L.  Oden- 
bach,  8.J. 

Vorth  and  Central  Amerioa.  Bidgoway. 

B.  United  8tates  Nat.  Museum,  No.  50  (1904) :  pp.  xx.  and  802. 
The  Birds  of  North  and  Middle  America.    By  R.  Ridgeway.    Partiii.     With  lUus- 
trations. 

Vnited  Statoi.   Vep.  Commerce  and  Labor,  Bureau  Oenmn,  B.  14  (1904) :  pp.  52* 

Proportion  of  the  Sexes  in  the  United  States.     With  Maps. 
The  proportion  of  the  sexes  about  1900  in  the  United  States  as  a  whole  was  511 
male  to  48*9  female.    While  in  the  county  the  male  excess  had  become  acoentoated 
since  1890,  in  the  towns  it  had  given  place  to  an  excess  of  females. 

United  SUtOs— How  Jersey.    Popular  8ei.  Monlhly  66  (1905) :  281-286.  Saitk. 

The  Mosquito  Inyestigation  in  New  Jersey.    By  Prof.  J.  B.  Smith.  so.D.    With 
lUustrations. 

Vnitod  Statoi— BaUwayi.  Cdlitr. 

United  States  Railways.     Foreign  Office,  Miscellaneous,  No.  627,  1905.     Siae 
9J  X  6,  pp.  46.    PHce  2J(i 

Vnitod  8tato»— Bioo  Indiiitrj.  ML 

Rice  Industry  in  the  United  States,  Foreign  Office,  Misoellaneous,  No.  625.  1905. 
Size  9J  X  61,  pp.  26.    Price  2d. 
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fiitod  8Utft»— Bottds.    B.  Amencan  O.B.  S6  (1904)  :  721-735.  MfkML 

Good  Boads  in  the  United  States.    Bj  A.  P.  Brigham. 

Shows  how  bad  rotdt  h»Te  handioapped  the  American  ftmnen.    Thi  ir  Improfe- 
ment  ia  uow  held  to  be  merely  a  matter  of  time. 

Viited  Statai— tferra  Verada.    Sierra  GTtift  B.  5  (1905) :  211-290.  •flieri. 

Domes  and  Dome  Sinictare  of  the  High  Sienm.    By  O.   K.  (iUbert.     Wiik 
BhuiraUon9. 
Noticed  in  the  Monthly  Reoord  for  April  (p.  461). 

Viited  States— Telegraphs.    National  Q.  Mag.  15  (1904) :  490^491.  

The  United  States  Goyemment  Telegraph  and  (able  \Snem,     With  Mop^. 
Extracts  from  a  report  by  General  Greely  dealing  with  the  newly  opened  trlPTraph 
lines  of  Alaska  and  the  Philippines.    The  maps(which  bring  oat  donrlv  tho  oontiKorM- 
tion  of  the  oonntries)  inclnde  one  of  Porto  Bico. 

CnnAL  AID  fOUTH  AMOIOA. 

Argentine  Bepvblie— Andes.  Haathal. 

Z.  DeuUcK  «.  0$Urreieh  Alpenr.  U  (1901):  :U>-56. 

Gletscherbilder  ans  dcr  argent  in  ischen  Cordillera.    Von  Prof.  B.  Hanthal.     With 

IQutinUiciu, 
Beltfia.  B.8.G.  Ckm.  Varit  86  (19<)4) :  614-4n9.  Csnrtj. 

Bar  Ics  hants  platoaax  de  Bolivic,  Ic  sol  et  ses  habitants.     Par  O.  (\>arty. 
Islifia  and  BrssiL  Posaaasky. 

CampaBa  del  Acre,  La  Lancha  "Iris,"  Aventnras  y  PorrjrriniirionMi.     Por  A. 

Posnanaky.    La  Paz,  1904.    Size  9x6),  pp.  112.    Jfap  and  IUu»trathii$, 

BraaU— MlgraUoa  of  BntUrflies.    B,  Muaeu  GoMi  4  (190 1) :  809-.3K;.  Qstldi 

Grandioeas  migraqtVs  de  borboletas  no  valle  Amazonico.     Polo  Pn»f.  Dr.  A.  £. 
Gocldi.     With  IHuUraiitms. 

BzasO— Zoology.  B.  Mu$eu  Ooeldi  4  (1904) :  375-40<;.  Hnhsr. 

Notas  sobre  a  patria  e  di8tnbni9&o  geografioa  das  arvores   fmctifcras  do   Paik. 
Pelo  Dr.  J.  Huber. 

■artSidque.  Science  81  (1905) :  852-353.  Bastmaa. 

Honfe  Pel^  8ive  Mont  FeU.    By  Dr.  0.  B.  Eastman. 
Jnstifies  the  former  combination  on  the  gronnd  that  Pirl^  has  become  a  snbetaniiviil 
proper  name. 

Xarthuqne.  0.  Rd.  140  (1905) :  694-696.  ForeL 

Ijo  oercle  de  Bishop  de  la  Montagne  Pel^  dc  la  Martinique.   Note  de  F.  A.  For<>l. 

West  Indiso.     Mem,  y  Rev,  S.  CL  ""  Antonio  AlxaU:*  19  (1904) :  .351-373.  Bailors. 

Les  relations  sismico-geologiqacs  de  la  M^diterran^  Antillicnne.    Par  F.  de 
Ballore.     With  Map. 

AV8TBALUIA  AVB  FA0I7I0  ULAVDS. 

Australia.  Deut$che  Rundichau  O.  87  (1905) :  102-106.  Grflnsr. 

Euie  nene  transkontinentale  Eisenbahn.    Von  W.  Griiner. 
On  the  recent  decision  to  link  the  northern  and  son  them  lines  across  Central 
Aostralia. 

Australia— Botany.  Banks  and  Solandsr. 

Illastrations  of  Anstralian  Plantd  collected  in  1770  daring  Captain  Co<>k*s  Voyage 
round  the  World  in  H.M.S.  Endeavour.  By  the  Bight  Hon.  Sir  J.  Banks,  Bart., 
and  Dr.  D.  Solander,  r.R.8.  With  Determinations  by  J.  Britten.  [Part  iii.] 
London:  Longmans  &  Co.,  1905.  Size  19}  x  13, pp.  77-102.  Chart$  and  Plates. 
Fretented  hy  the  British  Musewm. 
This  part  completes  the  Tolnme  (Cf.  Journal,  vol.  16,  p.  254 ;  vol.  18,  p.  337). 

Bzitish  Hew  0ulnea.  . 

British  New  Guinea.    Annual  Bepcrt  for  the  year  ending  June  30, 1903.    Size 
13J  X  8J,  pp.  66. 
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Caroline  and  XirUime  Ulandf .    PeUnnann$  M.  51  (1905) :  86-39.  MdeL 

Die  Beyolkerang  der  Karolinen  und  Marianen.    Yon  H.  Seidel. 
Dutoh  Hew  Oninea.  Hille. 

Tijds.  K  Ned.  Aard.  Oenoots.  Amsterdam  82  (1905) :  233-380. 
Beisen  ia  West-Nieaw-Gmnea.    Door  J.  W.  van  Hille.     With  Map. 
Besides  the  information  collected  daring  the  writer's  own  jonmeys,  this  contains 
some  general  information  on  the  western  part  of  Dutch  New  Guinea,  and  past  Dntoh 
relations  with  it. 

VarianBe  Islands— Onam.     Peiermanns  M.  51  (1905) :  40^1.  SnpaiL 

Die  Insel  Gnam.    Von  Prof.  Dr.  A.  Supan.     With  Map. 

The  first  of  a  series  of  papers  (with  maps^  intended  to  supply  accurate  in  formation 
in  regard  to  i$land$,  which  cannot,  as  a  rule,  oe  adequately  represented  in  our  atlases. 

FOLAB  BEOI0H8. 

Antarctid.  Seottith  G.  Mag.  SI  (1905) :  207-210.  Brewn. 

Argentine  Antarctic  Station.    By  R.  N.  Budmose  Brown. 

Antaretle.  QuaHerly  J.R.  MeteoroJog.  8. 81  (1905) :  1-14.  Bojds. 

Meteorological  Oheerving  in  the  Antarctic  Begions.    By  Lieut.  0.  W.  B.  Boyds. 
Map$  and  UiuttroHani. 

Antarotie— Graham  Land.         Ymer  24  (1904) :  871-891.  Duie. 

Om  Eartan  ofver  Graham  Land.    Af  S.  A.  Duse.     With  Maps, 
A  sketch  of  the  history  of  the  cartography  of  Graham's  Land. 

Antarotie— Swedish  Expedition.   NorsJce  G.8.  Aarb.  15  (1903-1904) :  83-98.    Anderseon . 
De  yetenskapliga  arhetena  omhord  p&  Antarctic  sommaren  1902-1908  och  sl'ad- 
farden  tiU  Snow  HiU  1903.    Af  J.  G.  Andersson. 

Antorotie— Swediih  Expedition.    Norske  G.8.  Aarb.  15  (1903-1904) :  96-108.    Larsoi . 
Antarctica  sidste  Fierd.    Af  Eapt  C.  A.  Larsen.     With  Illustration. 

Antaretie—Swedish  Expedition.  Hordenskjdld. 

La  G.,  B.8.G.  ParU  10  (1904):  351-362. 
B^ultats  scientiflques  de  Texp^dition  antarctique  Su^doise  (1901-1903).    Par 
O.  Nordenskjold.     With  lUustraiions. 

Antarotie— Swedish  Expedition.  •  VordenskjSld« 

Norske  G.8.  Aarh.  15  (1903-1904) :  66-82. 
Den  Bvenska  sydpolarexpeditionen  1901-03.    Af  Dr.  O.  Nordenskjold.    Wiih  Map 
and  Illustrations. 

AreUo.  Norshe  G.8.  Aarl.  15  (1903-1904) :  129-141.  Isaehemi. 

Bundt  Ellef  og  Amund  Bingnes's  Isnde.    Af  G.  Isachsen.     With  Map. 

Aretio.  8mithsonian  Rep.y  1903  (1904) :  427-457.  Peary. 

North  Polar  Exploration :  Field  Work  of  the  Peary  Arctic  Club,  1898-1902.    By 
Commander  B.  £.  Peary.     With  Map  and  lUuUrations. 
From  the  manuscript  account  as  read  before  the  Peary  Arctic  Club. 

Aretio— Horsemen.       La  G.,  B.8.G.  Paris  10  (1904) :  871-376.  Isaehssa . 

De'couyerte  de  vestiges  nordiques  dans  I'archipel  polaire  am^ricain.     Par  G. 

Isachsen.     With  Map  and  Plans. 

The  members  of  the  second  Norwegian  Polar  Expedition  discovered,  on  two  islets 
in  Cardigan  strait  and  Jones  sound,  small  erections  of  three  stones  built  for  the  pnrpoee 
of  sheltering  the  nests  of  the  eider  duck.  They  were  of  precisely  the  same  character 
as  are  still  put  up  for  the  same  purpose  in  Northern  Norway,  and  the  writer  attributea 
their  erection  to  the  early  Norsemen. 

Yrani  Josef  Land— Xeteorology.    MeteorcHog.  Z.  81  (1904) :  547-555.  Hana. 

Einige  Ergebnisse  der  meteorologischen  Beobachtungen  auf  Franz  Josefs-Land 
xwisohen  1872  und  1900.    Yon  J.  Uann. 

ereenland.     Arkiv  Matematik,  ete.,  K.  Svensk.  Vet.'A.  1  (1904) :  609-626.      AkerUem. 
ExpWtion  de  M.  A.-G.  Nathorst  en  1899.    Determinations  magn^tiques  faitee  an 
Gronland  du  nord-est.    Par  F.  Akerblom. 
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OBrtography. 

Socifidade  de  Geographi*  de  Liiboa.    Ezpoti^fto  de  GartogrmpfaiA  NacioiMd  (IMS- 

1904).    Gatalogo  sob  a  direo9%o  de  Ernefto  da  VMOOiMeUot.    LUboa,  1904.    Bisa 

9)  X  6i,  pp.  xxxiv.  and  280. 
Figim  of  tke  larth.  Oid  el  Terrt  99  (1904) :  401-416. 

La  notiou  de  la  fignre  de  la  Tern,  de  Thal^  )i  Newton.    Par  P.  PoImox. 
Gaodefj.  PeUnMmm  M,  51  (1905) :  42-48. 

Ansgleiobxiog  des  enropftiechen  Ungeonetiee.    Too  Prof.  Dr.  E.  Hammer. 
Longitude  Determinatioi.  iBlth. 

Sep.  U.8.  Coad  and  OeodeUc  8urv.  (1904),  Appendix  4 :  257-811. 

Telegraphic  Longitudes.    The  Paeiflo  Arcs  from  San  Franoieoo  to  Manila,  1903- 

1904.    ByE.  Bmiib.     WUh  Map  and  lUudnOiomM. 

Iirreying.  P.I.  CivU  Engineen  168  (1904) :  361-868.  Oroethwaite. 

Note  on  Trayetee  Sorreying.    By  P.  M,  Oroethwaite. 

ramOAL  AID  BIOIOeiOAL  •MGIAPHT. 

Climate  and  Xorpholofy.    American  J.  M.  19  (1905) :  165-174.  FeMk. 

Glimatio  Features  in  the  Land  SorfSaoe.    By  A.  Penok. 
Cwmogonj.  Petermann$  M.  61  (1905) :  48-45.  FriedeL 

Znr  Kant-Laplaoesohen  Theorie.    Yon  J.  FriedeL 
Gsolc^y  and  Xartliqiuikss.  Ballorti 

££.  Beige  GMogie  (M^.)  18  (1901):  248-268. 

Geosyndinaux  et  regions  k  tremUements  de  terre.    Eeqniste  de  g^ographie 

eismico-g^logiqne.    Par  F.  de  Montessns  de  Ballore. 

Oeomorphology.  Ann,  Q,  18  (1904) :  885-400.  Varteuei 

Les  eneeignements  de  la  topographie.    Par  £.  de  M artonne.    Map: 

Ooomorphologj.  Fassarge. 

Bmnpfflaohen  nnd  Inselberge,  Ton  —  Passarge.  (Sonder-Abdmok  ans  dem 
Dezember-Protokoll  der  Dentschen  geologlsohen  Geeellichaft,  Bd.  56,  Jahrg. 
1904.)    Berlin.    Size  9  x  6,  pp.  193-209. 

Xtteorologj.  Metwrolog.  Z.  81  (1904) :  384-326.  Haaa. 

Ueber  die  Temperatnrabnahme  mit  der  Hohe  bis  m  10  km.  naoh  den  Ergebnissen 
der  intemationalen  Ballonaafstiege.    Yon  —  Hann. 

Meteorology.  MeUmrolog.  Z,  81  (1904) :  458-458.  Homma. 

Beitxige  znr  Eenntnis  der  Temperatnrrerteilnng  in  der  Atmosphire  nod  ihrer 

Beziehnng  znr  Witterang.    Yon  J.  Homma. 
Xetoorologj.  Xarehi 

Mannali  Hoepli  Heteorologiagenerale,di  L.  DeMarcht  2*  Edizione.  Hilano,  U. 

Hoepli,  1905.  Size  6  x  4,  pp.  xir.  and  226.    Map$ and  lUuetrationn.     Price  LI. 50. 

Preeented  bg  the  PMiaher, 

Like  the  other  manuals  issued  by  the  same  publisher,  this  forms  an  excecdioglr 
oompaot  and  handy  summary  of  the  main  principles  of  the  soienoe  with  which  it 
deals. 
Oeataography.  

Conseil  Permanent  International  pour  FExploration  de  la  Mer.    Rapports  et 

Proc^Yerbaox  des  Reunions.  Volume  ii.  Joillet  1903— Jnillet  1904.  Copenhague : 

A.  F.  H0st  &  File,  1904.    Size  10)  x  8),  pp.  xl.,  32,  and  72. 

Oesanography^WaTSS.       Bet.  Maritime  163  (1904) :  19-25.  JoliTOt. 

Obseryations  sur  les  roulis  de  la  **  Foudre  '*  dans  la  Monsson  de  Sud-est,  pendant 
les  joum^  des  29, 30  et  31  juillet  1904.    Par  lieutenant  Joliyet 

Seismology.  0.  Rd,  189  (1904) :  686-687.  BaUore. 

Sur  la  coincidence  entre  les  g^osynclinaux  et  les  g^nds  cercles  de  sismioit^ 
maxima.    Note  de  M.  de  Hontenus  de  Ballore. 

Msmology.  0.  Bd.  189  (1904) :  780-781,  782.  Lippmum. 

Mesuie  de  la  yitesee  de  propagation  des  tremblements  de  tene.  Note  de  G. 
Lippmann.    Sur  rinscription  des  moyements  sismiqaes.    By  the  same. 
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SaU  Temperatnra.  MeleorcHog,  Z.  SI  (1904) :  899-408.  Woeikof. 

Nachtrag  za  den  Problemen  der  Bodentemperatar.  Von  A.  Woeikof.  Wiih 
IHagravM. 

AHTHBOPOOIOO&APHT  AHD  EI8T0BICAL  OlOOBAPHT. 

Antliropelogy— Ihrarfi.  Gl6bu$  87  (1905) :  121-125.  Sehmidt. 

Die  Groese  der  Zwerge  nnd  der  BOgenannten  Zwergyolker.    Yon  E.  Sebmidt. 

Hiftorieal— Haps.  Riv.  Gf.  BdHana  12  (1905) :  1-7.  Oalloii. 

Sui  mappemondi  del  Dalorto  e  del  Doloert.    Osservazioni  di  L.  Qallois. 

Hiitorieal— Fortngaeae  in  India.  Viterbo. 

O  thesouro  do  Bei  de  Oeylao.     Memoria  apresentada  6  Academia  Real  das 
Scieneias  do  Lisboa.    For  S.  Yitorbo.    Lisboa,  1904.    Sizo  12}  x  9,  pp.  68.    Pre- 
$ented  by  the  Author. 
Reprodncefl  an  inTentory,  drawn  up  by  SlmSo  Botelho,  of  tbe  trearare  taken  from 

the  king  of  Ceylon  daring  the  expedition  of  Affonso  de  Noronba. 

Sodology.  Galton  and  otkera. 

Sociological  Papers.  By  Francis  Galton,  E.  Westermarck,  P.  Geddes,  E.  Dnrkbeim, 
Harold  H.  Mann  and  Y.  Y.  Branford.    With  an  Introductory  Address,  by  Jamee 
Bryce.  London:  Macmillan  &  Co.,  1905.    Size  10}  X  7,  pp.  xriii.  and  292.    Price 
100.  6d.    Presented  by  the  Soeiologioal  Society. 
Consists  mainly  of  papers  read  before  the  newly  constituted  Sociological  Society. 

BIOOBAFHY. 

Andree.  Qlobue  87  (1905) :  148.  Andiee. 

Kurzer  Bflckblick  auf  Biohard  Andrees  literarische  T&tigkeii.    Yon  H.  Andree. 
This  number  of  Oldbue  is  dedicated  to  Prof.  R.  Andree  on  the  occasion  of  his 
seventieth  birthday,  a  portrait  being  given. 

OUndins  Clavas.        Nor$ke  G.8.  Aarh.  16  (1903-1904) :  109-128.  BjVxnbo. 

Nordens  nldste  kartograf.    Af  Dr.  A.  A.  Bj^mbo. 
Noticed  in  the  Monthly  Becord  (^ante,  p.  93). 

Xirehhoii:  Deutech.  Bundechau  Q.  27  (1905) :  230-232.  

Prof.  Dr.  Alfred  Kirchhoff.     With  PoHraiL 

FhiUppL  An,  8.  Oi.  ArgenUna  6%  (1904) :  145-151.  Hieken. 

Doctor  Bodulfo  Amando  PhUippi.    Breves  apnntes  biogr&floos.    G.  M.  Hicken. 
With  PoHrait 
Obituary  of  the  well-known  German  naturalist,  long  settled  in  Ohile. 

OIHEBAL. 

Altitude  and  Beipiratlon.       0.  Rd.  139  (1904) :  1115-1117.  TiiMt. 

Les  phe'nom^es  physiques  et  chimiqnes  de  la  respiration  aux  grandes  altitudes. 

Geographieal  Hamet.  Q.  Jahrh.  87  (1)  (1904) :  113-176.  VagL 

Ueber  die  Fortschritte  der  geographischen  Namenkunde.    Yon  J.  W.  Nagl. 

German  Oolonies.  

Jahresbericht  fiber  die  Entwickelung  der  deutschen  Schutzgebiete  in  Afrika  und 
der  Siidsee  im  Jahre  1903-1904.  Mit  einem  Bande  Anlagen.  (Beiloge  zum 
Deutschen  Eolonialblatt  1905.)  Berlin:  E.  S.  Mittler  und  Sohn,  1905.  Size 
12  X  8),  pp.  114,  494. 

Monntaineering.  Sitzb.  K.RA,  W,  Berlin  (1904) :  1041-1012.        Dnrig  and  Znnti. 

Bericht  iiber  einige  Untersuchungen  zur  Physiologie  dcs  Menschen  im  Hoohge- 
birge.    Yon  Prof.  A.  Durig  u.  Prof.  N.  Zuntz. 

Terminologj.  Scienoe  81  (1905) :  28-29.  eUb«it. 

Style  in  Scientific  Composition.    By  G.  K.  Gilbert. 
Discusses  the  question  of  the  introduction  of  new  technical  terms  in  physical 
geography,  some  of  which,  e.g.  **  youthful,"  "mature,"  etc.,  the  writer  upholds. 
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Bokemim.  laneliWrf . 

Sprachenkarte  yon  Bohmen.     Ton  Dr.  HeiDiieh  BAoohberg.     Ht'tle  1 :  500,000  or 

7*9  itat.  milos  to  an  inch.    Vienna :  B.  LeebBer,  [1905].    Price  ik,  TyOh, 
Bagland  and  Walat.  OriauM  Sw?tf . 

Obdhahcb  Subtit  or  Evglaitd  akd  Walu  :— 8heeif  published  by  the  Direcloiw 

Greneral  of  the  Ordnance  Sorrej,  Sonthampton,  from  May  1  to  81, 1905. 
Smiles  to  liiiah:^ 

Printed  in  oolonis,  folded  in  oorer  or  flat  in  sheets,  (:)8  aad  part  of  39).     Prire^ 

00  paper,  Is.  6d. ;  mounted  on  liaen,  2«. 

36, 37,  46.    Prtoe,  on  paper.  Is.  each ;  mounted  on  linen,  1«.  6d,  each, 
lineh:— 

(Third  edition),  in  outline,  16,  24,  26,  235,  273,  804.     Is.  each  (engraved). 

(Third  ediUonX   with  hiUs  in  brown  or  blaok,   18,  14,   IH,  21,  25.      Is.  toeh 

(engrared). 

6-iAeh— County  Maps  (first  roTision)  :— 

Breoknoekshire,  2  s.w.,  5  8.W.,  16  ir.K.,  s.«.,  17  ».«.,  b.w.,  22  ».«.,  2:J  M.w.  Beren- 
shire,  5  8.W.,  7  n.b^  8.W.,  8.1.    Oloueestershire,  3  v.w.     KertiMskire,  30  M.m^  31 

H.W.,  34  H.W.,  8.K.,  35  B.B.,  87  HJL,  39  F.W.,  K.B.,  8  K,,  40  K.W.,  S.».,  45  H.W.,  ».■.,  46 

V.W.,  8.1^  50  VM^  8.B.,  51  H.W.,  55  iT.w.  Uieslashire,  i:w  n.b.  latesrskiie,  15 
8.W.,  22  8.W.,  82  8A,  35  ii.K.,  s.i.,  36  ir.B.,  8.W.,  87  ir.w.,  88  h.b.,  :»  ir.w.  tomertei, 
83  S.W.,  69  &>.,  71  N.W.,  8.B.  8vilblk,48  H.w.,if.B.,  44  v.c,  8.V.,  45  m.b.,  46  ir.w.,  8.W., 
8JE.,  47  W.W.,  48  H.W.,  H.B.,  8.W.,  SB.,  49  K.B.,  8.W.,  S.B.,  50  B.W.  (50  8.B.  and  51  S.W.), 
56  H.B.,  87  H.B.,  88  B.W.,  H.B.,  S.W.,  S.B.  WanHekshire,  9  8.W.,  14  b.b.,  s.b.,  15  s.w., 
17  8.W.,  8.B.,  19  B.W.,  20  H.B.,  24  H.W.,  30  V.B.,  49  H.W.  Weroestenkire  (3a  8.B.  and 
7  B.B.),  6 1I.B.,  8.B.  (7  H.B.  and  3a  8.B.),  7  (s.w.  and  S.B.),  10  B.w.,  b.e.,  8.B.,  11  B.w., 

12  8.W.,  16  N.E,,  8.E.,  17  B.W.,  20  BJB.,  21  S.W.,  8.B.,  22  8.B.,  28  W.E.,  tW.,  28  B.W.,  S.W., 

29  HE ,  33  H^, 43  B.w ,  47 H.w.,  s.w.  Torkshiie  (First  BorUlon  of  1891  Surrey), 
286  H.W.    Is.  each. 

Sff-iiMk— County  ICape  (first  reyision)  :— 

Osidigauiiiza,  XL  18;  XH.  14 ;  XIV.  15,  16 ;  XV.  4,  5, 13, 14, 15, 16;  XVL  1,2, 
8,  4,  5,  6,  8, 9, 10, 11, 18, 14;  XXL  1,  8,  8;  XXIL  5.  Btroaskire,  XL  15;  XV. 
8,4,7,8;  XVI.  (land  5),  6, 11, 12, 13, 14;  XXn.l5;  XXIIL  15;  XXV.6,  9, 10, 
18.  14;  XXVm.  9;  XXIX.  18,  14,  15,  16;  XXX.  18,  15,  16;  XXXI.  15, 16; 
XXXV.  2;  LIV.  6,  7,  8,  10,  11,  12;  LXVIL  14,  15, 16;  LXVIIL  13, 14,  15,  16; 
LXXVIIL  6,  7,  8,  10, 11 ;  LXXIX.  1,  2, 8,  4,  5,  6, 7,  8,  9, 11, 13, 15,  16 ;  LXXXL 
1, 5, 9, 13;  XCL  6, 7;  Liaeolnihire,  XCV.  2,  3, 4,  5, 9, 10, 13, 14,  16 ;  XCVL  1,  2, 
3,  4,  5,  7,  8,  10, 11, 12, 13,  14, 15, 16;  XCVIL  1,  8,  4,  5,  6.  7,  8,  9, 10,  13,  14,  15, 
16 ;  XCVIIL  1,  6,  7,  8,  10,  11,  12,  14 ;  OVII.  9, 10, 14 ;  CVIIL  1,  2,  4,  5,  6, 7,  9, 
10, 11, 12, 13, 14, 15 ;  OXVII.  16.  Herfblk,  LXVni.  11 ;  LXIX.  7 ;  LXXX.  3, 4 ; 
LXXXI.  1,  5, 12, 15,  16;  LXXXIL  6,  9, 11, 12, 15, 16;  XCL  3,  4;  XCIL  8,  4 ; 
XCVL  1,  2,  8, 4,  7,  8, 12, 16 ;  XCVIL  2,  8,  4,  5,  6,  7,  8,  9, 10, 1 1, 12, 13, 14,  15,  16 ; 
XCVnL  1,  2,  8,  4,  5,  6, 7,  8,  9, 10, 12, 13, 14;  XCIX.  1,  10;  CVL  2,  3, 4 ;  CVIL 
1,  2.  SniBDik,  VIIL  6, 7,  8, 10, 12, 14, 16 ;  IX.  10,  18,  14,  15;  XVil.  1,  2,  3,  4; 
XVm.  1,  2,  3.  WanHekshire,  XXI.  3;  XXXL  7, 13, 14, 15;  XXXVU.  1, 2,  3,  5, 
6,  7,9,  10, 11, 16;  XXXVUL  6;  XLUI.  1,  2,  3,  11,  15;  XLIX  3.  Yorkshire 
(First  Berision  of  1891  SurreyX  CCLXXXVin.  3,  4,  8;  CCLXXXIX.  1,  2,  6; 
OOXCV.  L  d$.eack. 
(E.  Stanford,  London  Agent) 

Baglaad  aiid  Wales.  Oeologioal  Surrey. 

1-ineh  maps  (New  Series).  Colour  printed. 
Newport  (Mon.),  149.  Drift  edition.  Is.  6i. 
(&  Stanford,  London  Agent) 

Xvrope.  Shheoke. 

Ebbedkes  Verkehrskarte.  Scale  1 :  600,000  or  9*5  sf at.  miles  to  an  inch.  Nos. : 
8,  PtoTins  Sohleswig-Holstein,  7  Aufiage ;  9,  Eonigreioh  Sachsen,  7  Auflage ;  10, 
Elsasa-LothriDgen,  8  Auflage;    11,  Groeshenogt timer  Mecklenburg-Strelits,  2 
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Anflage;  12,  GroBshenogtnm  Hessen,  2  Aoflage ;  15,  Proyinz  Saohaen  vnd 
Thuringen.  5  Anflage.— Soale  1 :  2,000,000  or  31*5  stat.  miles  to  an  inch.  No.  18, 
Westlii^e  Bnasland,  8  Auflage.— Scale  1 :  450,000  or  7*1  stat  miles  to  an  inch,  No. 
14,  Schweiz,  3  Anflage.    Lissa :  Friedrich  Ebbecke,  [1905]. 

Enropa.  Intematioiial  Oeologiaal  Commiisio&. 

Carte  g^logiqne  international  de  TEnrope.  Scale  1 :  1,500,000  or  23*7  stat  miles 
to  an  inch.  LiTraison  ▼.  Berlin :  Dietrich  Beimer,  1905.  PreaewUd  through  the 
Boyal  Soeieiyy  London. 

This  is  the  fifth  issne  of  the  geological  map  of  Europe  proposed  by  the  Inter- 
national Geological  Congress  at  Bologna  in  1881,  and  execnted  oonformablj  with  the 
decision  of  an  fiitemational  Commission,  with  the  approyal  of  the  yarious  goyernments, 
under  the  direction  of  MM.  Beyrich,  Hanchecome,  and  Beyschlag. 

With  the  publication  of  this  part,  thirty  sheets  out  of  the  total  of  fortj-nine,  of 
which  this  map  will  finally  consist,  baye  been  issued.  Four  of  the  present  sheets, 
43  (A  Vn.),  44  (B  VII.),  45  (C  YUX  46  (D  VH.),  include  the  North  African  regions 
bordering  on  the  Mediterranean,  and  so  are  strictly  outside  the  limits  of  the  map,  and, 
for  the  want  of  reliable  geological  data,  they  must  be  considered  in  parts  but  yery 
approximate.  Sheet  27  (F  lY.)  gives  south-east  European  Bussia,  including  the 
lower  course  of  the  Volga  and  the  Don.  The  fourth  part  of  the  map  was  published 
early  in  1902. 

Europe— Central.  Flemming  and  XarksL 

Grosser  Atlas  der  Eisenbahnen  yon  Mittel-Europa.    New  Bearbeitet  und  Veryoll- 

st&ndigt  yon  M.  Flemming  und  G.  Merkel.     Herausgegeben  yon  Alexander 

Dunoker,  xy  Auflage.    Leipzig :  Verlag  fiir  Borsen-  und  Finanzliteratur,  1905. 

The  fact  that  this  atlas  has  now  reached  its  fifteenth  edition  speaks  well  for  its 

merits  and  general  utility.    It  is  diyided  into  three  sections,  the  first  dealing  with  the 

German  Empire  and  Switzerland ;  the  second,  Austria-Hungaij,  Senria,  the  Balkan 

Peninsula,  Greece,  and  Italy ;  and  the  third  with  France,  Belgium,  the  Netherlands, 

Sweden  and  Norway,  Denmark  and  Bussia.     The  maps  showing  the  railways  are 

most  complete  in  the  information  they  contain,  and  in  addition  to  these  there  is  an 

index  to  places,  and  statistics  in  tabular  form,  amounting  altogether  to  fifty-four  pages. 

Europe— OentraL  Ihno. 

Phaenologische  Earte  des  Friihlingseinzugs  in  Mitteleuropa.  Von  E.  Ihne  Scale 
1 :  8,400,000  or  53-6  stat.  miles  to  an  inch.  Petermanm  Owgraphische  MitteUungen^ 
Jahrgang  1905,  Tafel  9.  Gotha :  Justus  Perthes,  1905.  Preienied  hp  the 
PMiiher, 

Europe— Central.  K.  Praussisehe  LandManfitthme. 

Topographische  Specialkarte  yon  Mittel-Europe.  Herausgegeben  yon  der  Karto- 
graphischen  Abtheilungen  der  Kooigliohen  Preussische  Landesaufnahme.  Scale 
1 :  200,000  or  81  stat  miles  to  an  inch.  Sheets:  250,  Nauen  ;  251,  Berlin;  277, 
Hadgeburg;  629,  Walenstadt;  881,  Dfisseldorf ;  388,  Valenciennes.  Berlin,  1904. 
Prioe  1*00  mark  each  $heel. 
Germany.  Andresen  and  Bmhn. 

Gteographisch-statistische  Earten  yon  Deutschland,  bearbeitet  und  gezeichnei  yon 
H.  Andresen  und  H.  Bruhn.  No.  1,  Spraohenkarte.  Scale  1 : 1,200,000  or  18  9  stat 
miles  to  an  inch.    Brunswick :  Hellmuth  Wollermann. 

The  first  of  a  series  of  coloured  geographical  and  statistical  wall-mapa  of  Germany, 
suitable  for  schools.  It  shows  by  colouring  the  general  distribution  of  languages  in 
the  German  Empire,  and  is  clear  and  instmctiye.  When  complete  the  series  will 
consist  altogether  of  twelye  maps,  and  ought  to  be  of  decided  educational  yalue. 

Germany.  K.  Preussische  Landesaufnahme. 

Earte  des  Deutschen  Belches.  Herausgegeben  yon  der  Kartographischen  Abtheil- 
ungen der  Koniglichen  Preussische  Landesaufnahme.  S<MUe  1 :  100,000  or  1-6 
stat  miles  to  an  inch.  Sheets:  (plain)  295,  Furstenwalde ;  (Inown  hills  and 
contours)  144,  Osten :  174,Varel;  208,  Bunde;  209,  Amelinghausen ;  210,  Lttne- 
burg;  238,  Uelzen;  262,  Oelle;  268,  Wittingen ;  284,  L&bbecke;  285,Minden: 
286,  Hannoyer ;  287,  Lehrte;  288,  Braunschweig ;  809,Lemgo;  810,Hamelu;  311, 
Hildesheim;  812,  Wolfenbiittel.    Berlin,  1904.    Price  1*50  mark  ea<A  eheet. 

lake  Constanee.  Beekor. 

Karte  yon  Bodensee  und  Bhein  mit  den  angrenzenden  Gebieten  yon  Baden, 
WClrttemberg,  Bayem,  Osterreich  und  der  Schweiz,  bearbeitet  yon  Prof.  F.  Becker. 
Herausgegeben  yom  Verein  fiir  G^eschichte  des  Bodensee^s  und  seiner  Umgebung 
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and  dem  Bodemee-Yerinhnrefeiii.     Bade  1 :  125,000  or  1*9  lUt  niW  to  ui  iaek. 
Bern :  H.  EOmmerly  &  Fiej,  [1905]. 


Swodoa.  iTorifM  OooloftiH  \ 

Srerigee  Geologiaka  UndflnokniDg.  Soriet  Aa.  8oaU  1 :  50,000  or  1-8  iaeh  lo 
ftftatmile.  Sieets :  n9,  SooumdU ;  121,  Skoldo ;  IH  BJdnMborf ;  137,  Loft». 
hammftr;  128,Skagertholm.  Serioo  Ao.  Boale  1:100,000  or  1*6  itet  miJelOMi 
inch.  Sheets :  5,  Oik»nhainn ;  8,  Mautarto.  Sariao  Ala.  Boala  1 :  200,000  or 
8*1  stai  milei  to  an  inoh.    Berggnmdakator  i  Skalan.    Bhoett  1  aad  2. 


Dnteh  Xait  IndiM.  ttodlMrt  aad  1 

Atlaa  der  Kederlandiehe  Bedttinfeo  in  Ooot-IndMI,  naar  do  niowil  Bnnnen 
■unengeateld  en  aan  de  regeering  opgodiagvi  door  J.  W.  Bteafoot  en  J.  J.  ten 
SiethoC  Kapiteina  van  den  Gtoneialan  etaf  Tan  hei  Nederiaadaeh-Iadieoh  legar. 
Gereprodooeerd,  op  last  Tan  het  Departeneni  Tan  KolonUSn,  aan  de  Topographioohe 
inriohting  te  'e  GntTonhage,  onder  leiding  Tan  den  Diieetenr  C.  A  Eeketein.  Sheet 
(nev  edition)  3,  Weit  JaTa.  Scale  1 :  500,000  or  7*9  stat  milat  to  an  inoh.  The 
Hague,  1905. 

Xtaehnxia.  fant. 

Le  Theatre  de  la  Gnerre  en  Mandohoorie  d'api^  la  oarte  militaire  raooe  dnmie 
en  1902  par  le  Colonel  KhToetoff  et  le  Lient  Lnhisky.    Cioqnia  public  par  le 
Colonel  CamiUe  Fayre.   Soale  1 :  858,600  or  18  5  lUt.  milea  to  an  inoh.    Genera : 
Libndrie  Georg,  1905. 
An  extremely  rough  iketoh-map  of  lianehnria  In  black,  taken  from  the  Buaiian 

map  mentioned  below. 

Kaaehnria.  KkTttteff  aad  LaMkj, 

Map  of  Sonth  Manchoria.    Mnkden  District  and  Kwantnng  ProTinoe.    Compiled 
hy  Lieut-Colonel  KhToetoir  and  Lieut  Lubizky.    Soale  1 :  840,000  or  13*3.  sUt 
miles  to  an  inoh.  4  sheets.    St  Petersburg :  Military  Topograjdiioal  Department, 
1903. 
A  Bussian  military  map,  in  colours,  of  the  seat  of  war  in  Manchuria  and  the 

KwangtODg  Prorinoe,  compiled  from  information  obtained  by  Buisian  officers,  and 

now  being  used  in  the  campaign  in  the  Far  East    Inset  plau  of  the  principal  towns 

are  giren. 

Wawehnria.  Topofrapkieal  Section,  Qsneral  8taft 

Map  of  the  country  round  Mukden.  Scale  1 :  420,000  or  6*6  stat  miles  to  an  ioch. 
Bevised  May,  1905.  Map  of  the  country  north  of  Tieb-ling.  Scale  1 :  420,000. 
Berised  May,  1905.  Map  of  the  country  sonth  of  Harbin.  Bcale  1 :  420,000.  May, 
1905.  London  :  Topographical  Section,  General  Staff,  War  Office,  1905.  Prioe  2c 
\  by  the  Director  of  Military  C 


Fretented  hy  the  Director  of  Military  Operation 
These  maps  hare  been  reTised  and  corrected  up  to  date.    Uills  hare  also  been 
added. 

Sihoia.  Topographieal  ieetion,  esaeral  Staff. 

Map  of  the  country  round  YladiTOstok.  Scale  1 : 6.H0,000  or  9*9  stat  miles  to  an 
inch.  Lcmdon :  Topographical  Section,  General  Staff,  War  Office,  1905.  Frici  2s. 
Preeented  by  the  Director  of  Military  OpercUione. 

Tangtse-Xiang.  Honrst. 

Odne.  Haut  Tang-tse  entre  Itohang  et  Soifou  et  ses  affluents  en  amont  de 
Suifou  d'apr^  le  leT^  fait  de  1901  k  1903  sons  la  direction  de  M.  Hourst,  par 
MM.  Bramaud  de  Boocheron,  Torino,  Monnot  et  Marquis.  Soale  1 :  50,000  or 
1*3  inch  to  a  stat.  mile.  21  sheets  and  index.  Paris :  Dorviee  Hydrographique 
de  la  Marine,  1905.    Price  24 /r. 

A  considerable  amount  of  survey  work  has  been  carried  out  in  recent  years  in  the 
upper  Yang-tse  valley,  both  by  English  and  French  expeditions.  Among  the  former 
may  be  mentioned  the  surveys  of  Majors  Byder  and  Davis,  and  those  of  Colonel  Mani* 
fold's  expeditions,  accounts  of  which  have  appeared  in  the  GeographiaU  Journal. 
The  present  chart  has  been  drawn  from  surveva  made  under  the  direction  of  Lieut 
Hourst  and  other  officers  of  the  French  Navy,  between  the  years  1901  and  1903,  the 
positicnis  being  deduced  from  observations  teJren  at  Ichang,  Chungking,  and  Suifu  by 
Phn  Chevalier  in  1897  and  1898.    The  conrses  of  the  Hong  Kiang,  Kincha  Kiang 
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from  Ping  Chan  Hien  to  Koan  Che,  and  of  the  Fu  Ho  from  Kiating  to  Kiang  Ken, 
have  been  laid  down  from  the  surrey  of  the  Eoglish  Pilot  Plant.  The  chart  (soubisU 
altogether  of  twenty-one  sheeta  on  the  scale  of  1 :  50,000,  and  shows  a  oonsiderable 
amoont  of  detailed  information  concerning  the  oonrse  of  the  Yang-tse,  indnding  sand^ 
banks,  direction  of  currents,  and  soundings. 

AFBIOA. 

^^^1^  «<  Les  Xistionf  CafholiqnM.** 

Carte  des  Missions  Catholiqnee  en  Afrique.    Scale  1  :  10,000,000  or  157-8  stat. 

miles  to  an  inch.    Supplement  to  the  journal  Le*  Missiont  Cathciique$y  May  12, 

1905.    Paris,  1905. 

On  this  general  map  of  Africa  the  present  position  of  Boman  Catholic  nussionarjr 


Uie  number  of  missionaries,  schools,  etc. 

Afriitfl,  Topographloal  Section,  General  Staff. 

Map  of  Africa.  Compiled  in  the  Topographical  Section,  General  Staff.  Scale 
1  1000  000  or  15-8  stat.  miles  to  an  inch.  Sheets:  7,  Tripoli;  8,  Ben-Ghezi; 
14  Sella  •  15,  Aujila ;  58  and  70,  Freetown ;  73,  Kotonu.  London :  Topographical 
Section,  General  Staff,  War  Office,  1904-05.  Priee  2$,  each  sheet.  Preeeitted  by  the 
Director  of  Military  Operations. 

j^frift^  Topographical  Seetion,  General  Staff!. 

Hap  of  Africa.  Compiled  in  the  Topographical  Section,  General  Staff. 
Scale  1 :  250,000  or  3*9  stot.  miles  to  an  inch.  Sheets :  Southern  Nigeria,  74-J, 
74.N  London :  Topographical  Section,  General  Staff,  War  Office,  1905.  Price 
If.  Qd,  eaoh  eheeL    Freeented  by  the  Director  of  Military  Operaiiom. 

AisuanOataraet.  Egyptian  Surrey  Dept. 

Map  of  the  First  or  Assuan  Cataract.    Scale  1 :  10,000  or  6-3  inches  to  a  stat 
mile.    6  sheets.    Cairo :  Sur? ey  Department,  Public  Works  Ministry,  1904.    Fro- 
tented  by  the  Director-Oeneral,  Egyptian  Survey  DepaHment 
This  is  a  revised  edition  of  the  map  issued  in  1900,  which  was  noticed  in  the 

November  Journal  of  that  year. 

Oerman  last  AfHea.  Sprigade  and  MoiseL 

Earte  von  Deutsoh-Ostafrika.    Begonnen  unter  Leitung  yon  Dr.  Bic^ard  Kiepert, 
fortgesetzt  unter  Leitung  von  Paul  Sprigade  und  Max  Moisel.     Scale  1 :  300,000 
or  ?7  stat.  miles  to  an  inch.    Sheet  £  3,  BukwarSee.    Berlin  :  Dietrich  Beimer 
(Ernst  Vohsen),  1905.    Presented  by  Herr  Max  Moisel, 
This  sheet  includes  the  region  immediately  to  the  north  of  Lake  Bukwa,  and 

extends  from  lat.  TS,to9P  30'  S.,  and  from  long.  32°  to  34°  E.    Exploren'  routes  are 

shown   and  all  available  information  has  been  utilized,  but  many  districts  shown 

on  the' sheet  are  entirely  unexplored.    The  sheet  is  accompanied  by  letterpress  giving 

the  list  of  authorities  consulted. 

Morocoo.  Themveny. 

Carte  du  Maroc,  dress^  d*apr^  les  documents  les  plus  r^oents.    Scale  1 : 1,500,000 
or  28-7  stat.  miles  to  an  inch,     Paris :   Louis  Theuveny,  [1905].      Price  1  /r. 
A  cheap  general  map  of  Morocco,  giving  a  useful  explanation  of  Arabic  terms  and 

abbreviations  employed. 

Togo.  Sprigade. 

Die  Umgebung  der  Station  Atakpame,  bearbeitet  von  P.  Sprigade.  Scale 
1 :  100,000  or  1*6  btat  mile  to  an  inch.  MitteUungen  aus  den  aeutschen  SchutP- 
gtbieten.  Band  xviii.,  Earte  2.    Berlin,  1905.    Presented  by  Herr  P.  Sprigade. 

AMXBIOA. 

Argentine  Bepublio.  Birector-Oeneral  de  Correos  j  Telegrafb*. 

Carta  de  las  Comunicaciones  Poatales  y  Telegriflcas  confeccionada  segifn  los  dates, 
observaciones  y  exploraciones  hechas  per  la  Direocidn  General  de  Correos  y  Tel€- 
grafos.    Scale  1 :  2,225,000  or  35*1  stat  miles  to  an  inch.    3  sheets.    Buenos  Aires, 
1904. 
This  is  an  official  postal  and  telegraph  map  of  the  Argentine  Bepublic,  and  upon 
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these  matters  it  oontains  maob  infonnfttioo.  At  a  speeioMB  ci  oaHofpanby  tt  la  flir 
from  satisfactory,  aod  in  parts  is  so  eonf used  thai  the  names  are  almost  illegible.  This 
is  chiefly  owing  to  tJhe  attempt  to  show  the  monntains  by  shading  wliioh  ia  a  map 
of  this  land  is  generally  a  mistaVe 

Argaafcine  Sepnblie.  SaiaUria  4a  Oteaa  ?ibttsas>  Wumm  AItm. 

MapadelosFenoGarrilesdelaBepnblieaArfrentiBa.    Scale  1 :  2,500,000  or  894 
atat  miles  to  an  inch.    Baenos  Aires :  Ministerio  de  Obias  Poblioas.  190ft. 


Caaada.  Topofrapkiial  tanrsys  Imsii,  Ottawa. 

Sectional  map  of  Canada.  Scale  1 :  100,060  or  8  sUt  miles  to  an  iaeh.  Battleford 
Sheet  (267),  west  of  Third  meridian,  revised  to  March  30, 1905.    Ottawa :  Topo. 

fraphical  Sorreys  Branch,  Department  of  the^  Interior,  190ft.    rfmmi$d  if  (JU 
hjpographioal  Survey  Branek^  (Mtawa, 

Costa  Biea.  lafteraatlaaal  Banaa  of  Amarisaa  lepmUiss. 

Mi^  of  CkMta  Bica  from  official  and  other  sooroes.  Prepared  in  the  International 
Bureau  of  the  American  Bepublics,  W.  W.  Boekhill,  Uiractor.  Scale  1 :  792,000 
or  12*5  stai  miles  to  an  inch.    Wsshington,  1903. 

One  of  the  series  of  general  maps  of  Central  Ameriea  pablished  by  the  U.S.  Inter- 
national Bureau  of  the  American  Bepablics.  As  is  the  case  with  the  other  maps  of  the 
series,  much  useful  information  is  giyen,  especially  as  regards  the  nsTigability  of  the 
riyezs  and  mining  districts.  The  boundary  between  PaoAaia  and  Costa  Bica,  as  laid 
down  on  this  map,  after  running  west  from  Moiia  Point  for  about  18  miles,  Is  shown  as 
taking  a  sootherly  course,  and  thus  gives  to  Costa  Bica  all  the  upper  basin  of  the  Bio 
Sizola.  As  regards  the  topographical  featnres,  as  maeh  of  the  oonntiy  is  entirely  urn- 
surreyed,  a  great  deal  is,  of  course,  hypothetioal  or  most  approximate. 


Paraguay. 

Mapa  de  la  Bepnblica  del  Paraguay.    Por  C.  Bomero.    Scale  1 :  1,000,000  or  15*8 
Stat  mQea  to  an  inch.    Asonoion :  Departamento  General  de  Ingenieros,  1904. 

So  much  of  the  Bepublic  of  Paraguay  still  remains  unexplored,  that  on  a  map  on 
the  scale  of  1 : 1,000,000  many  districts  appear  entirely  blank.  Upon  the  Chaco  region 
to  the  north-west  of  the  map,  with  the  exception  of  the  green  tint  with  which  it  is 
coloured,  there  is  practically  nothing  shown.  Howerer,  there  are  so  few  maps  of 
Paraguay  that  any  recent  one  that  is  at  all  reliable  is  weloome.  There  is  a  useM 
jdan  of  Asuncion  in  the  lower  left-hand  comer  of  the  map. 

AV8TBALA8IA. 

Western  Australia.  Bept  of  lands  aad  8ar?sys. 

ICap  of  Western  Australia.     Scale  1 : 1,584,000  or  2ft  stat.  miles  to  an  inch. 

4  Sheets.    Perth:  Department  of  Lands  and  Surreys,  1908.    Pre$ented  by  the 

Agent-Oeneral  for  Wettem  Augtralia, 
This  is  a  useful  general  map  of  Western  Australia,  compiled  from  the  latest  informa- 
tion.     It  is  printed  in  colours,  and  shows  political  diTisions,  goldfields,  explorers* 
routes,  agricultural  areas,  railways,  telegraphs,  stock  routes,  wells,  etc.    An  outline  of 
England  and  Wales  is  drawn  upon  the  map  to  show  proportional  area& 

OaXBAL. 
Vreneh  Colonies.  Xagor. 

Nouyel  Atlas  Colonial.    Par  Henri  Mager.    Supplement  aux  Colon4e$  Franfaiies, 
Paris :  Ernest  Flammarion,  [1905].    Price  3  /r.  50. 

This  atlas  includes  the  maps  of  Mager's  'Atlas  d' Algeria  et  Tnnisle*  and  the 
*  Atlas  d'Afrique  Ocoidentale '  which  have  before  been  published  separately,  with  the 
additbn  of  otners  of  the  French  colonies,  not  included  before.  As  a  cheap  general 
atlas  of  the  French  colooies,  it  will  doubtless  be  usefuL  There  are  altogether  thirty- 
eight  sheets  of  maps,  besides  numerous  inset  plans  and  diagrams  in  the  letterpress. 

OEABTi. 

Liwerpool  Bay.  Belam  and  Ashton. 

Chart  of  Liverpool  Bay.    Scale  1 :  36,000  or  1000  yards  to  an  inch.    Surveyed  by 
Commander  H.  Belam,  b.n.,  Marine  Surveyor,  and  H.  G.  G.  Ashton,  Assistant 
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Marine  Surveyor,  Mersey  Dooks  and  Harbour  Board.    Li?erpool,  1904.   Prmsmnt 
5y  J7.  O,  G.  Athtoth  S$q, 
Thia  chart  hai  been  revised  np  to  date. 

Worth  Atlaatie  and  Vaditerranaan.  Mateorolosieal  <h 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  Jane,  1905.    Liondoi 
Meteorological  Office,  1905.    Price  6d,    Preienidd  bp  the  Mdeon^ogieal  OJioB. 

Vorth  Faeiile.  V.S.  HTdrogiaphiA  Oi 

Pilot  Chart  of  the  North  Padfio  Ocean  for  Jane,  1905.     Washington  :    VU 
Hydrographic  Office,  1905.    PnmUed  (y  ike  JJ£.  Hydrographio  Qfiee. 

FHOTOaSAPSI. 
Vigeria.  0*H< 

104  photographs  of  Nigeria,  taken  by  Lieut  F.  B.  O'Neill    PreeerUed  if  Lieut,  I 
B.(/Neai 

These  valaable  photographs  have  been  presented  to  the  Society  by  a  son 
Consul  H.  E.  O'Neill,  of  Mozambique,  well  known  to  this  Society  on  aocoont  of 
important  geo^phical  explorations  in  Sonth-East  Africa  in  years  past.  Lie 
F.  B.  CNefll  IS  now  serving  under  General  Sir  F.  Lugard  in  Northern  Nigeria,  e 
in  the  course  of  his  duties  has  found  time  and  opportunity  to  do  some  good  geograpbi 
work,  to  better  qualify  himself  for  which  he  passed  through  the  Society's  course  of 
struction  in  practical  astronomy  and  surveying  last  year,  and  obtained  the  diplon 
The  photographs,  the  titles  of  which  are  mentioned  bebw,  were  taken  bv  Lie 
O'Neill  in  1903,  during  his  journeys  in  the  little-known  district  of  Central  Northc 
Nigeria.  They  are  Kodak  panoramic  views,  mounted  in  albums,  and  oarefnl 
described. 

(1)  A  bush  road ;  (2)  A  bush  village ;  (3)  A  bush  path ;  (4  and  5)  Carriers  crossii 
stream;  (6)  The  Gurara  river;  (7  and  8}  Binga;  (9)  Natives  platting  grass;  (1 
Carriers  going  through  thick  bush;  (11)  Crossing  river;  (12  and  13)  Paiko;  (1 
and  15)  Market-place,  Paiko;  (16)  Dye-pits,  Paiko;  (17)  View  from  hills;  (1 
View  of  open  country;  (19)  Camp;  (20  and  21)  Village  near  Keffi;  (22)  Smi 
boy  playing  "^molo;"  (23)  View  inside  Keffi;  (24)  King's  palace  wall,  Keil 
(25-28)  On  the  march;  (29)  Small  village  in  the  bush;  (30)  A  halt  in  a  village 
(81)  Village  street;  (32)  Camp  outside  village;  (33)  Bush ;  (34)  Crossing  a  village 
(35)  Men  washing  in  pool ;  (36)  Distant  view  of  hills ;  (87)  Steep  mass  ot  rook  wit 
perpendicular  sides;  (88  aud  39)  Un walled  village;  (40)  A  village  in  the  Owa 
country;  (41)  Village  with  double  wall  and  ditch;  (42)  A  village  built  on  tt 
summit  of  a  rocky  hill ;  (43^5)  Village  of  Boso;  (46)  Hausa  children ;  (47)  Villag 
divided  in  compounds  by  grass-platted  avails ;  (48a)  Tent  in  the  bush ;  (49,  52,  an 
70)  Bungalow,  Zungeru ;  (50)  Officers'  mess,  Zungeru ;  (51)  Tennis  court ;  (5^ 
N.CO.'s  bungalow ;  (54-56)  The  king  of  Kano  under  escort ;  (57)  Becruits  driUio^ 
(58)  Parade  before  leaving  on  Kano  expedition;  (59)  Leaving  Zungeru;  (6C 
Behind  the  officers'  lines,  Zungeru;  (61)  Gomi)ul8ory  washing;  (62  and  68)  Bridg 
over  Dago  river;  (64)  Group  of  convicts  leaving  gaol;  (65  and  66)  Public  officot 
Zungeru;  (67)  The  hospital  and  doctor's  bungalow,  Zungeru;  (68)  Soldien 
quarters,  Zungeru;  (69)  The  market,  Zungeru;  (71)  The  Niger  Company's  stoie 
and  railway  station,  Zungeru;  (72)  Veranda  of  bungalow,  Zungeru;  (73  and  74 
Lieut.  O'NeilVs  Zungeru  big  game  h^Mls ;  (75)  Lieut.  Peek ;  (76)  Major  Cubitt  crossin/ 
bridge  over  Dago  river ;  (77-79)  Bead  clearing ;  (80)  Men  making  camp  in  bush 
(81  and  82)  Forcadoe  river;  (83  and  93)  Sir  F.  Lugs^'s  yacht  Corona;  ^84)  A  villag< 
in  the  delta ;  (85)  The  river4)ank ;  (86)  A  southern  Nigerian  station  in  the  delta ;  (87] 
A  village  on  the  banks  of  the  Niger ;  (88  and  91)  View  of  the  Kaduna  river ;  (89)  A 
steel  canoe ;  (90)  A  village  near  Bida,  on  the  Kaduna ;  (92)  A  caravan  from  Sokotc 
crossing  the  Kaduna  river;  (94)  Native  boys  in  canoes  waiting  for  bottles  to  be  thrown 
from  steamer ;  (95)  A  halt  at  Katoha ;  (96)  A  halt  at  Egga ;  (97)  Colonel  Morland  and 
Mr.  Wallace  leaving  Lokoja ;  (98)  A  village  in  the  delta ;  (99)  Canoe  on  Kaduna  liver. 

N.B*— It  would  greatly  add  to  the  value  of  the  ooUeotion  of  Photo- 
graphs whioh  has  been  established  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Sooie^  who  have  taken  photographs  during  their  travels,  would 
Ibrward  oopies  of  them  to  the  Map  Curator,  by  whom  they  wUl  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useftal  tar  reference  if  the  name  of  the  photographer  and  hii 
address  are  given* 
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VALUABLE  PRESENTATION  TO  THE  LIBRARY  AND 
HAP  DEPARTMENT. 

The  Society  has  reoeived  a  most  valuable  gift  from  one  of  its  oldest 
members,  Dr.  A.  Peokover,  of  Wisbech,  Lord-Lieutenant  of  Cambridge- 
shire, -who,  among  his  varied  interests  in  the  field  of  soientifio  and 
antiquarian  knowledge,  has  long  given  a  foremost  plaoe  to  the  study 
of  the  history  of  cartography,  having  in  course  of  time  brought 
toother  one  of  the  most  important  collections  of  early  maps  and 
atlases  to  be  found  in  this  country  in  private  hands.  Wishing  that 
these  treasnres,  many  of  them  now  almost  unattainable  by  the  col- 
leotor,  should  benefit  as  wide  a  circle  as  possible,  especially  among  the 
^Fellows  of  the  Society  with  which  he  has  been  so  long  associated  (he 
joined  it  in  1853),  Dr.  Peckover  made  to  the  Council  the  munificent 
ofiTer  to  present  to  its  collections  of  books  and  maps  such  of  these  works 
as  might  not  already  be  in  the  Society's  possession.  An  equally 
generons  offer  is  not  made  every  day,  and,  needless  to  say,  it  was 
accepted  by  the  Council  under  a  due  sense  of  the  value  of  the  gift. 
Although  the  Society's  collections  of  early  geographical  documents 
liave  been  much  improved  from  time  to  time — notably,  of  late  years, 
"by  the  liberality  of  another  donor,  Mr.  Henry  Yates  Thompson,  there 
^vrere  still  not  a  few  kieunmf  in  the  case  of  special  rarities,  a  number 
of  ^vrliich  it  has  now  been  possible  to  fill  up.  The  number  of  works 
pxesented  amounts  to  about  forty,  and  an  important  step  has  thus  been 
made  towards  the  ultimate  completion  of  a  thoroughly  representative  col- 
lection of  the  monuments  of  geographical  history,  which,  as  the  leading 
xepresentative  of  the  subject  in  this  country,  the  Society  may  fitly 
aapire  to  possess. 

The  new  acquisitions  are  all  of  distinct  value,  but  a  few  may  be 
No.  II, — AuacsT,  1905.]  k 
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singled  out  as  espeoiallj  worthy  of  mention.  Firsi;  of  all  comes  a  oopy 
of  the  Italian  ooUeotion  of  maps  generally  known  as  '  Lafreri's  Atlas/ 
from  the  fact  that  many  of  the  maps,  and  probably  also  the  title-page, 
were  engraved  at  Bome  by  Antonio  LafrerL  The  importance  of  this 
early  atlas  for  the  history  of  sixteenth-century  cartography  was  pointed 
out  by  Nordenskiold  in  his  'FacsimUe  Atlas,*  for  the  title-page  of 
which  a  facsimile  of  that  designed  for  Lafreri's  collection  was  em- 
ployed.* The  maps,  which  are  the  finest  specimens  of  early  Italian 
cartography  and  engraving  that  have  come  down  to  us,  were  of  varying 
dates  and  the  work  of  many  different  draughtsmen,  their  collection 
into  one  set,  with  general  iitle-page,  being  the  earliest  instance  of 
the  publication  of  an  '*  Atlas  "  in  the  modem  sense  of  the  term,  if  we 
except  the  numerous  editions  of  Ptolemy  accompanied  by  modem  maps 
which  appeared  during  the  course  of  the  same  century.  The  com- 
paratively few  copies  of  the  Atlas  which  are  known  to  exist  all  differ 
in  their  contents,  which  is  not  surprising,  having  regard  to  the  way 
in  which  the  maps  were  brought  together.  A  list  was  given  by  Nor- 
denskiold of  all  the  maps  and  plans  (142  in  all)  to  be  found  in  his  own 
copy  or  in  the  three  volumes  contained  in  the  library  of  the  "  CoUegio 
Bomano."  The  greater  number  of  these  occur  also  in  Dr.  Peckover'e 
copy,  in  which  the  number  of  plates  is  101 ;  a  few  of  the  maps,  how- 
ever, and  a  greater  number  of  the  plans  and  representations  of  battles 
and  sieges,  being  not  found  in  Nordenskidld's  list. 

Among  the  more  interesting  or  important  of  the  maps  in  the 
Society's  new  acquisition  are :  Florianus*  map  of  the  north  and  south 
hemispheres  in  radially  arranged  gores ;  the  map  of  the  British  isles 
(dated  1562  in  the  present  copy,  but  sometimes  found  vnth  an  earlier 
date),  giimag  the  first  tolerably  accurate  delineation  in  print  of  the 
contours  of  the  coasts,  especially  those  of  Scotland ;  the  copy  of  Olaus 
Magnus*  famoas  map  of  the  northern  regions ;  the  three  sectional  maps 
of  Asia,  by  Gastaldi,  some  account  of  which  was  given  by  Nordenskiold 
in  the  Journal  for  April,  1899  (vol.  13,  p.  396);  besides  many  maps  of 
European  countries,  generally  much  in  advance  of  any  previously 
published ;  the  earliest  in  date  being  Gastaldi's  map  of  Sicily  of  1545. 

Next,  or  possibly  before  this  in  importance,  is  a  fine  copy  of 
Berlinghieri's  metrical  version  of  Ptolemy's  geography,  which  is  note- 
worthy as  containing  not  only  one  of  the  very  earliest  sets  of  engraved 
maps  ever  issued,  but  actually  the  first  printed  modem  maps.  In  this 
respect  it  possesses  an  even  higher  interest  than  the  famous  Bome 
edition  of  1478,  which  included  only  the  twenty-seven  Ptolemaic  maps. 
The  date  is  not  known  with  certainty,  but  from  its  dedication  to 
Frederick,  Duke  of  Urbino,  who  died  in  1482,  it  is  certainly  not  later 


*  This  title-page  gives  the  earliest  representation  of  Atlas  bearing  the  globe 
symbolical  of  a  comprohcusiye  goide  to  geograplij. 
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than  this  year,  while  some  have  eyen  held  that  it  i«  earlier  thaa  the 
Borne  edition.  The  modem  maps  are  thoee  of  Spain,  France,  Italy,  and 
the  Holy  Land,  and  already  show  considerable  progreas  towards  a 
correct  delineation  of  the  outlines  of  these  oountriei.  Of  later  editions 
of  Ptolemy,  Dr.  Peckover  has  presented  copies  of  the  Strassburg  edition 
of  1520  (the  second  issae  with  Waldseem&ller's  maps);  the  Venice 
edition  of  1561  (the  £rst  Italian  translation,  by  Boscelli,  from  the 
original  Greek,  with  maps  based  on  Ghwtaldi's) ;  the  Oologne  edition  of 
1606  (third  of  Magini  in  Latin) ;  and  the  fine  Elsevir  edition  of  1618,  by 
Bertius,  with  Mercator's  maps,  the  Pentinger  table,  etc.  With  these 
additions  the  Society's  collection  of  Ptolemies  now  includes  one  or  more 
copies  of  every  important  type,  with  the  sole  exception  of  the  rare 
Bologna  edition  dated  1462  (probably  a  mistake  for  1472  or  1482). 

Other  works  included  in  Dr.  Peckover's  gift  are  the  'Isolario'  of 
Bartolommeo  Zamberto,  of  about  1479 — a  scarce  collection  of  sonnets, 
illustrated  by  woodcut  oatltne-maps  of  many  of  the  islands  of  the 
.£gean,  etc. ;  the  1547  edition  of  Bordone's  *  Isolario ; '  the  first  edition 
(1576)  of  Poroacchi's  ^Isole  piu  famose  del  Hondo;'  the  first  (Latin) 
edition  of  Wytfliet's  '  Desoriptionis  Ptolemaicsd  Augmentum  *  (1597), 
giving  a  series  of  maps  of  the  newly  discovered  regions;  Quadus' 
'  Fasciculus  Geographicns '  (1608),  a  small  atlas  of  maps,  with  letter- 
press, after  the  Ortelius-Mercator  type;  Morisot's  'Orbis  maritimus' 
(1643) ;  as  well  as  a  number  of  modem  works  bearing  on  the  history 
of  geography,  which  have  hitherto  been  missing  from  the  Society's 
collection. 


UBEMA.* 

By  Sir  HARBY  JOHNSTON,  ^.O.M.G.,  K.O.B. 

Liberia  is  a  portion. of  the  West  African  coast-lands  which  may  be 
styled  the  end  of  Northern  Quinea.  Its  southernmost  promontory — 
Gape  Palmas — of  all  the  Quinea  Coast,  projects  furthest  southwards, 
to  scarcely  more  than  4"^  from  the  equator.  The  northern  political 
boundary  of  Liberia  meets  the  coast  at  the  mouth  of  the  river  Muno 
in  K.  lat.  7°,  The  actual  boundary  on  the  south,  between  Liberia 
and  the  French  possessions  on  the  Ivory  Coast,  is  the  course  of  the 
river  Kavalli,  the  mouth  of  which  river  lies  about  13  miles  to  the  east 
of  Cape  Palmas,  in  lat  4^  22f.  The  northernmost  extremity  of  Liberian 
territory  on  the  coast  lies  just  to  the  south  of  that  marshy  and  densely 
forested  portion  of  the  Sierra  Leone  colony — the  Sherbro  district — 
which  one  might  say,  with  a  fairly  accurate  guess,  was  the  furthest 
point  reached  by  the  Carthaginian  explorer  Hanno  in  his  celebrated 


•  Bead  at  the  Boyal  Geograpliloal  Society,  March  27, 1905.    Map,  p.  248. 
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voyage  of  difloovery  along  the  north-west  coast  of  Africa  in  about 
520  B.a  It  is  probEible  that  the  "gorillas"  which  Hanno's  expedition 
captured  somewhere  in  the  vicinity  of  the  Sherbro  river  or  of  northern 
Liberia  were  the  chimpanzees  still  found  in  these  regions. 

It  will  be  seen  on  the  map  that  Liberia  occupies  a  most  important 
strategic  position  on  the  West  Coast  of  Africa.  The  general  trend  of 
its  coast  is  from  north-west  to  south-east,  parallel  to  the  course  taken 
by  steamers  plying  across  the  Atlantic  between  Europe  and  South 
Africa.  It  might,  in  fact,  in  the  hands  of  a  strong  naval  power, 
exercise  a  very  dominating  influence  over  the  eastern  Atlantic,  which 
is  one  reason,  amongst  many  others,  why  Great  Britain  desires  to  see 
the  independence  of  the  Liberian  republic  preserved  and  maintained. 

The  country  of  Liberia,  as  a  whole,  is  one  dense  forest  It  is 
practically  the  culmination  of  the  West  African  forest,  the  regions  to 
the  north,  east,  and  west  having  been  more  extensively  cleared  by  man 
in  past  times,  or  partaking  more  of  the  park-land,  grass-grown  character 
owing  to  their  less  copious  rainfall.  Now  that  two  English  companies, 
in  conjunction  with  the  Grovemment  of  Liberia,  are  endeavouring  to 
develop  the  resources  of  the  interior,  and  to  accumulate  knowledge 
regarding  the  climate  and  products,  attempts  are  being  made  to  record 
the  rainfall,  as  to  the  extent  of  which  at  present  only  a  guess  can  be 
made.  It  is  probable  that  south  of  lat.  8^  30'  the  average  annual 
rainfall  of  Liberia  is  not  less  than  100  inches.  Adjoining  regions  in 
iSierra  Leone  have  a  recorded  rainfall  of  something  like  130  inches,  so 
that  this  is  probably  an  under  rather  than  an  over  estimate.  North  of 
lat.  8^  SO'  the  rainfall  diminishes  probably  to  60  or  80  inches  per 
annum,  and  in  consequence  the  dense  forest  gives  way  to  a  pastoral 
country  of  savannas,  grassy  hills,  or  park-lands  of  grass,  with  dense 
forest  along  the  stream  vidleys.  Mr.  Alexander  Whyte,  well  known 
by  his  many  years'  work  as  an  official  in  charge  of  botanical  departments 
in  the  British  East  African  Protectorates,  spent  a  good  deal  of  1904  in 
Liberia,  and  in  the  report  which  he  drew  up  for  my  information  he 
considers  that  this  country — which  has  a  seaboard  of  approximately 
350  miles  long  (from  north-west  to  south-east),  and  a  total  superficies 
of  about  45,000  square  miles — ^has  two  soknewhat  di£ferent  climates, 
depending,  no  doubt,  a  good  deal  on  the  latitude.  In  the  southern 
regions. below  lat  6°,  the  rainiest  time  of  the  year  appears  to  be  the 
months  of  March  to  June,  and  August  to  December.  North  of  this — 
round  Monrovia,  for  example — ^the  specially  rainy  months  are  April  to 
the  end  of  July,  September  and  October. 

From  my  own  experience  of  Liberia,  I  should  say  that  the  heavy 
rainy  season  begms  in  April  and  lasts  till  the  end  of  July.  Then  there 
is  a  pause  of  a  month  or  six  weeks  with  less  rain,  the  heavy  rains 
beginning  again  in  September  and  lasting  till  the  middle  of  November. 
From  mid-November  till  the  end  of  March  is  the  dry  season,  at  any 
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rate  in  the  northern  half  of  Liberia.  Bnt  in  the  sonthem  part  this  dry 
seagon  is  not  much  more  marked  than  it  ia  in  the  Niger  Delta.  RaiD,  in 
fact,  may  fall  in  any  month  of  the  year.  Between  November  and  April 
is  the  worst  season  for  storms,  some  of  which  are  very  violeDt. 

When  I  first  visited  the  ooast  of  Liberia,  in  1B82  and  1885,  the 
primeval  forest  grew  down  to  the  sea  along  a  great  proportion  of  the 
coast;  bnt  when  I  revisited  this  oonntry  in  the  summer  of  1904,  and 
touched  at  a  good  many  plaoes  at  the  coast  where  I  had  noted  forest 


A   MANDraaO. 


growing  as  late  as  1888,  mnch  of  this  big-tree  woodland  bad  been  swept 
away  to  make  room  for  plantations  or  even  for  towns. .  In  fact,  with  a 
few  exceptions,  the  big-tree  and  mbber-producing  forest  does  not 
ttsaally  begin  in  its  most  marked  characteristics  until  a  jonrney  of  at 
least  15  miles  has  been  made  inland  from  the  coast.  I  have  estimated, 
'bm  the  reports  of  ihe  agents  of  the  British  companies,  and  from  the 
•ooounts  of  Liberian,  British,  and  French  explorers,  that  out  of  the  45,000 
•quare  miles  which  may  be  approximately  assigned  as  the  area  of  the 
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Liberian  Bepnblio,  at  least  25,000  square  miles  consist  of  dense,  uncleared 
forest,  penetrated,  it  may  be,  by  narrow  native  paths,  bnt  as  often  as 
not  only  pierced  by  elephant-made  tracks.  About  3500  square  miles 
represent  the  plantations,  gardens,  towns,  and  settlements  of  the 
Americo-Liberians  along  the  coast,  and  2000  or  3000  square  miles  the 
clearings  made  by  the  indigenous  natives  in  the  dense  forest.  The 
remainder  of  the  territory — about  15,000  square  miles — ^is  grass  or 
park-land  in  the  possession  of  the  Mandingo  tribes,  who  are  great  cattle- 
breeders.  This  is  the  characteristic  of  the  far  interior  of  Liberia, 
where  it  borders  on  the  French  possessions  of  Upper  Nigeria.  From 
all  accounts  I  can  collect,  as  well  as  from  the  little  I  have  seen  myself, 
I  do  not  think  that  much  of  the  interior  of  Liberia  can  be  described  as 
marshy.  It  is,  on  the  other  hand,  inclined  to  be  hilly,  and  at  distances 
of  from  40  to  100  miles  inland  the  ranges  of  hills  reach  altitudes 
which  might  almost  be  dignified  by  the  name  of  mountains.  Some  of 
these  mountains  (the  Nimba  range)  attain  heights  of  over  6000  feet — 
this,  at  any  rate,  is  the  height  ascribed  to  them  by  certain  French  ex- 
plorers ;  and  from  what  I  am  told  by  Mr.  Maitland  Pye-Smith,  one  of 
the  agents  of  the  aforesaid  British  companies,  I  am  inclined  to  think 
that  4000  feet,  at  any  rate,  is  reached  or  exceeded  by  peaks  in  the 
Satro  range.  If  the  reports  of  certain  travellers  are  justified,  however, 
it  may  well  turn  out  that  there  are  altitudes  (such  as  Mount  Druple)  on 
the  Franoo-Liberian  border  of  over  9000  feet,  and  consequently  higher 
than  anything  that  is  to  be  met  in  West  Africa  sonth  of  the  upper  Niger 
and  west  of  the  Gameroons.  Some  of  these  mountain-sides  are  pre- 
cipitous, with  faces  of  bare  rock.  Others,  again,  are  clothed  with  dense 
vegetation  to  their  summits,  and  this  continuance  of  dense  and  lofty 
forests  for  miles  and  miles  and  miles  will  be  a  terrible  hindrance  to 
surveying  in  the  future,  whilst  at  the  present  time  it  gives  to  Liberian 
exploration  the  same  sad  and  somewhat  dreary  character  that  has  been 
so  powerfully  described  by  Stanley  in  recording  his  adventures  in  the 
great  Congo  forest.  Much  as  the  botanist  may  glory  in  the  splendid 
vegetation,  I  really  think  that  in  the  long  run  one  wearies  more  quickly 
and  easily  of  forest  than  of  desert 

Forest,  in  fact,  is  the  distinguishing  feature  of  Liberia  as  a  country ; 
it  is  the  climax  of  the  forest  region  of  West  [Africa.  In  and  from  the 
forest  will  be  derived  the  great  future  wealth  of  this  country.  The 
geologic  formation  would  appear  to  be  mainly  Archaean,  and  the  rocks 
are  mostly  granite  and  quartz,  with  here  and  there  indications  of 
volcanic  tuff.  The  rocks  near  the  sea-coast  and  in  the  coast  ranges 
of  hills  are  much  impregnated  with  iron,  and  are  consequently  very  red 
in  colour.  The  appearance  of  this  rock,  especially  where  it  is  revealed 
by  the  roads  which  the  Americo-Liberians  have  cleared  in  the  coast 
region,  is  curiously  pitted  and  honeycombed.  It  is  bard,  becoming 
especially  indurated  on  exposure,  and  this  makes  it  a  good  surface  for 
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road-making,  as  it  does  not  degenerate  into  mud.  Very  little  is  known 
about  the  possible  mineral  wealth  of  Liberia  up  to  the  present  time,  as 
the  extremely  dense  forest  of  the  interior  is  a  great  obstacle  to  a  rapid 
gnrvey  of  the  oonntrj.  Apart  from  hematite  iron,  whioh  appears  to 
exist  nearly  everywhere,  there  are  traces  of  gold  in  the  mad  of  the 
rivers,  and  native  stories  assert  the  existenoe  of  allnvial  gold  in  the 
Mandingo  uplands  beyond  the  forest  region.  Tjead  has  been  discovered 
recently  in  the  Eelipo  country  in  eastern  Liberia,  aod  zioo  ore  in  the 


BoaAsaus  palm  and  oil  palms. 


vicinity  of  Monrovia.  In  the  Kavalli  region  there  is  a  great  deal 
of  oorondnm  in  the  rocks.  It  has  been  alleged  that  a  diamond  was 
discovered  in  the  hills  behind  Grand  Basd  by  a  Liberian,  but  as  yet  no 
confirmation  of  this  discovery  has  reached  me ;  nor  have  I  been  able  to 
ascertain  where  the  copper  comes  from  which  is  need  to  a  limited  extent 
in  some  of  the  Mandingo  weapons  from  the  far  interior. 

The  Liberian  forests  contain  most  of  the  West  African  timber  trees. 
Such  ebony  as  is  exported,  however,  does  not  seem  to  be  fo  good  as  that 
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whioh  is  derived  from  the  genns  Dio8pyro$.  It  is  very  probably  derived 
from  a  papilionaoeons  tree  belonging  to  the  botanical  genns  of  DaU 
hergia.*  The  wealth  of  this  forest  in  indiarabber-produoing  trees, 
vines,  and  bushes  is  without  parallel  in  any  other  part  of  Africa,  unless 
it  be  one  or  two  small  areas  of  the  Congo  basin.  Counting  the  four 
rubber-producing  figs,  there  appear  to  be  at  least  twenty-two  trees, 
plants,  or  vines  which  produce  saleable  rubber.  These  species  include 
the  well'known  and  widespread  Landolphia  awariensis  and  the  magnifi- 
cent FurUumia  elastica^  the  rubber  tree  once  so  abundant  in  Lagos  colony. 
The  FurUumia  elastica  is  stated  to  grow  to  over  200  feet  in  height.  It 
closely  resembles  in  appearance  the  allied  species  Funtumia  africana^ 
but  there  is  a  very  considerable  difference  in  the  price  of  the  rubber 
yielded  by  the  one  and  the  other — the  rubber  derived  fix>m  Funiumia 
africana  may,  perhaps,  be  sold  for  eighteenpence  a  pound,  but  the  well- 
prepared  rubber  of  Funtumia  elastica  ranges  in  value  from  three  to  four 
shillings.  The  distinctive  features  of  the  leaves,  flowers,  and  fruit, 
which  enable  the  observer  to  decide  whether  he  is  tapping  the  valuable 
or  the  valueless  Funtumia^  will  shortly  be  illustrated  in  my  book  on 
Liberia.  The  range  of  the  Funtumia  elastica  appears  to  extend  from  the 
middle  of  Liberia  eastwards  as  far  as  western  Uganda.  It  is  found  in 
a  portion  of  the  Bahr-al-Ghazal  region  and  in  the  northern  part  of  the 
Congo  Free  State.  The  Funtumia  africana  is  more  strictly  West  African 
in  its  range,  from  Portuguese  Guinea  to  the  Congo  basin.  In  the 
western  regions  of  the  Congo  Free  State  and  in  Angola  a  third  Funtumia 
is  found,  which,  like  Funtumia  africanay  is  of  not  much  value  to  the 
rubber  trade.  Mr.  Alexander  Whyte,  in  his  systematic  examination  of 
the  Liberian  flora,  which  he  undertook  at  my  request  during  1904,  has 
discovered  two  new  species  of  wild  coffee — Ooffea  nudiflora  and  Coffea 
ligustrifolia.  The  well-known  Liberian  coffee  with  a  big  berry  is,  of 
course,  indigenous  to  the  country,  and  is  now  being  exclusively  culti- 
vated by  the  Americo-Liberians  on  the  coast. 

In  Liberia,  of  course,  as  in  most  densely  forested  countries,  the 
displays  in  colour  masses  of  large  aggregations  of  flowers  are  not  so 
often  observed  as  in  the  park-lands  and  more  open  country.  Still,  there 
are  many  objects  of  beauty  in  the  forest  which  should  be  enumerated 
as  prominent  features  in  Liberian  scenery.  Every  pool  and  creek  of 
still  water  is  covered  with  water-lilies,  chiefly  the  common  Nymphsea 
lotus,  a  small  variety  of  which  is  also  present,  and  is  peculiar  to  Liberia. 
In  the  damp  glades  there  are  abundance  of  Orinum  and  Hsemanthus 
lilies.  A  small  and  very  beautiful  terrestrial  orchis  grows  on  the 
surface  of  the  water  in  shallow  pools.  In  the  dense  forest  there  are 
numerous  epiphytic  orchids,  chiefly  Angrseeums,  with  enormously  long 

♦  There  are  two  gpecies  of  ebony-produciDg  Dalbergia  in  Liberia,  one  of  which  hta 
jnst  been  discovered  by  an  ag^nt  of  the  Monrovian  Bnbber  Company — Dcdbergia 
Ifberica. 
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nectaries.  A  species  of  yanilla  grows  wild  in  the  bush.  There  are 
many  ziDgiberaceons  plants  in  the  nndergrowth  of  the  forest,  sometimes 
with  large  and  delicately  oolonred  flowers,  at  others  remarkable  for  the 
size  and  rich  oolonring  of  their  leaves.  Amongst  these  may  be  noted 
Oostus,  Amomum^  Thalia,  and  Benealmia.  Another  family  of  plants  well- 
represented  in  the  undergrowth,  and  remarkable  for  the  variety  and 
beauty  of  their  foliage,  are  the  amms.    IVominent  amongst  these  are 
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Anehomanes,  Culcasia,  NejphthytiSj  Aglaonema,  and  Cytosperma.  The 
Lonehoearpus  tree  has  at  times  magnificent  displays  of  lilac  blossom, 
not  nnlike  wistaria  in  shape  and  colour.  The  waxy-white  camelia- 
like  flowers  of  the  Anona  are  objects  of  great  beauty,  especially  where 
they  are  tbickly  clustered  along  the  horizontal  branches.  The  Mus- 
isendas  also  light  up  the  forest  with  their  red  or  white  bracts.  One 
Mtussend<i,  or  a  closely  allied  plant,  has  gorgeous  scarlet-crimson  bracts 
like  a  Poinsettia ;  another,  which  is  very  common,  not  only  in  Liberia, 
^i  thronghout  the  whole  forest  region  of  West  Africa  from  Portuguese 
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Guinea  to  Uganda,  has  a  olnster  of  large  white  braots  below  the  yellow 
flowers.  These  bracts,  which  are  leaf-like  in  shape  (though  not  like 
the  leaves  of  the  plant  itself),  look  at  a  distance  like  foliage  ont  out  of 
white  velvet     The  Ochna  mtdtiflora  is  a  beantifnl  flowering  tree. 

Beyond  the  forest  region  a  park-like  conntry  is  entered,  inhabited 
for  the  most  part  nowadays  by  a  more  or  less  Mnhammadanized  people, 
belonging  chiefly  to  the  Mandingo  stock.      These  Mandingos  keep 
large  herds  of  cattle,  examples  of  which  find  their  way  down  to  the 
coast  through  the  forest  roads.    They  are  similar  to  the  breed  which 
is  on  sale  at  the  market  of  Sierra  Leone — smallish,  straight-backed 
cattle  (without  a  hump),  one-colonred  as  a  mle  (fawn  or  grey  or 
reddish-yellow),  with  rather  long  horns.     This  breed   resembles  in 
miniature  the  long-homed  Gala  ox  which  is  found  in  pouthem  Abys- 
sinia, and  thence,  with  several  breaks  in  its  distribution,  to  Uganda 
and  the  west  side  of  Tanganyika,  and  acroes  the  Nile  to  the  shores  of 
Lake  Chad.    The  Mandingo  ox  is,  to  my  thinking,  simply  a  dwarfed 
variety  of  this  Gala  breed,  which  seems  to  have  been  the  oldest  form 
of  domestic  ox  known  in  Africa.     In  origin  it  is  thought  to  be  more 
connected  with  the  Indian  cattle  than  with  the  descendants  of  Bos 
iaurus;  but  when  it  is  found  in  its  purest  form,  it  has  not  got  the 
hump  that  is  associated  with  the  zebu  species,  though  it  freely  mixes 
with  that  type,  and  sometimes  thus  acquires  the  zebu  hump  in  addition 
to  the  characteristics  of  the  extremely  long  spreading  horns  (longest 
in  the  cow)  and  the  tendency  to  be  one-coloured.    I  am  not  so  sure 
myself  that  this  type  of  ox  is  necessarily  descended  from  Ba  indicus. 
It  is  represented  in  the  paintings  of  the  Egyptian  monuments  together 
with  the  zebu  type.    It  may  have  been  descended  from  an  intermediate 
type  of  wild  ox  native  to  North-East  Africa — intermediate  between 
Bo$  iaurus  and  Bos  indicus. 

In  this  open  Mandingo  country  of  hiUs,  mountains,  and  grass-lands 
there  is  said  to  be  a  great  deal  of  big  game.  The  lion  exists  there, 
hartebeests  of  the  West  African  type,  water-buck,  giraffe,  roan  antelope, 
reed-buck,  possibly  zebra,  rhinoceros,  and  giraffe.  Elephants  are 
abundant  all  ov^r  Liberia  down  to  within  about  30  miles  of  the  coast 
region.  In  fact,  many  of  the  paths  through  the  forest  are  little  else 
than  elephant  tracks.  Elephants  are  a  good  deal  dreaded  by  the 
natives  of  the  forest  region,  as  they  are  alleged  to  attack  man  quite 
unprovoked.  They  do  a  great  deal  of  damage  to  plantations.  The 
Mandingos,  by-the-by,  have  horses  similar  in  appearance  to  the  native 
breeds  of  Nigeria.  Occasionally  one  of  these  horses  finds  its  way  down 
to  the  coast  in  Liberia ;  but,  as  a  rule,  the  few  horses  one  meets  with 
at  Liberian  coast  towns  have  been  brought  by  sea  from  French 
Guinea  (Konakri).  It  is  an  important  fact,  however,  of  great  negative 
value,  that  apparently  there  is  no  Nagana  or  tsetse  fly  disease  in 
Liberia.    No  doubt  there  are  one  or  more  species  of  Glossina  related 
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to  the  tsetse  fly,  but  they  do  not  carry  the  celebrated  tsetse  disease 
to  horses  and  oattle. 

The  principal  and  remarkable  animals  of  the  Liberian  forest  region 
are,  amongst  antelopes,  the  handsomest  of  the  Tragelaphs,  the  bongo. 
This  splendid  animal,  good  specimens  of  which  are  to  be  seen  in  the 
Natural  History  Masenm  at  Sonth  EensiDgton,  is  almost  the  largest  in 
Bize  of  the  Tragelaphs,  being  exceeded  only  by  the  eland.  It  is  magnifi- 
cently colonred  bright  chestnnt-red,  with  a  few  points  of  black,  and  bold 
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white  stripes  and  bars.  It  seems  to  be  fairly  common  in  the  Liberian 
forests,  which  also  conceal  in  their  recesses  cnrions  developments  of  tho 
Cephalophine  antelopes,  or  dnykere.  These  duykers,  in  other  parts  of 
Africa,  are  nsnally  associated  with  the  idea  of  a  very  small  antelope. 
But  in  Liberia  there  is  the  wide-spread  CephahphiM  sylvicuUrix,  which  is 
nearly  the  size  of  a  small  cow,  and  Cephalophus  Jeniincki,  which  is  abont 
the  size  of  a  fallow  deer,  with  short  stout  horns.  Besides  several  small 
types  of  dnyker,  there  is  the  tiniest  of  all  the  antelopes — the  royal 
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antelope— not  so  large  as  a  hare;  and  there  is  the  beaatifal  zebra 
antelope,  which  is  bright  yellow-bay  boldly  marked  with  bold  black 
stripes,  a  most  nnnsnal  coloration  in  this  gronp.  The  buffalo  of  the 
forest  region  is  the  red-haired,  dwarf  short-homed  buffalo.  The  ordinary 
big  hippopotamus  is  said  to  be  present  in  the  lower  Eavalli  riyer ;  but 
Liberian  streams  and  forests  are  for  the  most  part  frequented  by  the 
pygmy  hippopotamus,  an  animal  which  probably  extends  its  range  from 
the  interior  of  Sierra  Leone  to  the  French  Ivory  Coast.  Before  I  leave 
the  question  of  the  fauna,  I  should  like  to  mention  that,  in  addition  to 
there  being  apparently  no  Glossina  fly  to  spread  the  tsetse  disease, 
there  is  a  great  relief  in  other  directions  from  the  ordinary  insect  pests 
of  Africa.  Mosquitoes  are  very  seldom  met  with.  In  fact,  they  seem 
to  be  entirely  absent  from  much  of  the  forest  region.  Nor  are  white 
ants  very  common  or  destructive  in  the  centres  of  population. 

The  human  population  of  Liberia  consists  of  the  following  elements, 
which  may  be  divided,  first  of  all,  into  indigenes  and  Americo-Liberians. 
The  former  number  something  like  two  millions,  and  the  latter  between 
twelve  and  fifteen  thousand.  So  far  as  the  outside  world  is  concerned, 
the  world  of  treaties  and  congresses,  the  country  which  we  know  as 
Liberia  is  considered  to  belong  to  and  be  governed  by  this  small  caste 
of  English-speaking  negroes  and  half-breeds  of  American  origin.  These 
English-speaking  negroes  certainly  govern  and  administer  the  coast- 
line and  a  belt  of  more  or  less  settled  country  which  extends  ^m 
20  to  40  mUes  inland.  Of  late  years  they  have  been  on  generally 
friendly  terms  with  the  two  million  indigenous  negroes,  some  of  whom 
have  come  very  much  under  their  influence. 

The  Americo-Liberians  are  the  survivors  or  the  descendants  of  freed 
slaves  or  persons  dissatisfied  with  their  social  condition  in  the  United 
States  of  America  during  the  early  part  of  the  nineteenth  century.  A 
considerable  number  of  them  also  came  from  the  British  West  Indies ; 
but  the  movement  which  founded  Liberia — the  black  republic  on  the 
West  Coast  of  Africa — originated  with  certain  philanthropic  sooietiee  in 
the  United  States  about  1821.  The  idea,  however,  in  its  genesis  was 
the  outcome  of  that  still  earlier  movement  in  Qreat  Britain  which  led 
to  the  formation  of  Sierra  Leone.  When  British  philanthropy  in  the 
eighteenth  oentury  was  awakened  to  the  injustice  of  the  slave  trade 
and  the  unhappy  condition  of  many  of  the  runaway  slaves  or  freed 
negroes  in  the  West  Indies  or  in  British  America,  it  was  decided  to 
repatriate  a  number  of  these  people,  and  for  that  purpose  (possibly  also 
with  an  eye  to  the  main  chance  in  securing  for  Great  Britain  one  of  the 
few  good  natural  harbours  on  the  West  Coast  of  Africa — Sierra  Leone) 
a  settlement  was  formed  on  the  site  of  the  modem  Free  Town,  without 
overmuch  regard  to  the  feelings  or  rights  of  the  local  inhabitants. 
In  the  same  way,  when  it  was  decided  in  the  United  States  to  found  a 
home  for  the  repatriated  African,  the  prior  experiment  of  Sierra  Leone 
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turned  attention  towards  the  same  ooast,  and  in  1821  and  at  sabaeqiient 
dates  settlements  were  effected,  firstly  at  MonroTia,  and  later  on  at 
Boberts  Port,  Grand  Basi,  Sin6,  and  Harper  (Cape  Palmas).  Usually 
those  who  conducted  the  enterprise  went  through  the  form  of  bnying 
small  plots  of  land  from  local  headmen  or  chiefs ;  hot,  as  a  role,  the  pro- 
moters of  this  movement  did  not  trouble  overmuch  about  the  rights  of 
the  *'  bush  niggers,"  as  the  indigenous  natives  were  termed.  Consequently, 
the  first  fifty  years  of  the  history  of  Liberia  were  marked  by  constant 
struggles  between  the  Americo-Liberian  invaders  and  the  native  blacks. 
During  the  last  ten  years,  however,  there  has  been  a  marked  advance  in 
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good  relations  between  the  American  settlers  and  their  native  subjects, 
as  many  of  them  may  fairly  be  called.  The  wise  policy  of  President 
Barclay  has  greatly  promoted  this  good  feeling  since  1904.  He  has 
been  able  to  assemble  at  different  times  at  the  capital  chiefs  or  their 
representatives  from  almost  all  parts  of  Liberia,  even  from  the  Mandingo 
districts  just  beyond  the  limits  of  the  coast-belt.  Therefore  they  have 
no  snbject  of  disagreement.  Curiously  enough,  one  example  of  this 
mild  rule  of  black  by  black  is  that  the  white  man  in  Liberia  is  every- 
where received  vrith  great  friendliness,  because  he  is  not  associated 
ui  the  minds  of  the  natives  with  anything  like  conquest  or  oppression. 

How  far  the  original  experiment  will   succeed,  the  next  twenty 
fears  will  perhaps  indicate.    The  negroes  of  American  origin  who  have 
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settled  in  Liberia  have  not,  as  a  general  rule,  been  able  to  stand  the 
olimate  very  muoh  better  than  Europeans,  and  as  a  rule  they  have  not 
been  able  to  rear  large  families  of  children.  Tet  it  seems  to  me  as 
thongh  Liberians  of  the  new  generation  born  in  the  oountry  are  be- 
ginning to  take  hold;  but  this  is  partly  due  to  the  increasing — and 
I  think  very  sensible — practice  of  intermarriage  with  women  of  the 
fine  vigorous  indigenous  races.  Probably  the  future  of  Liberia  will  be 
a  negro  state  very  like  Sierra  Leone  in  its  development,  with  English 
as  its  Government  language,  and  such  English  or  American  institutions 
as  may  prove  to  be  suited  to  an  African  country,  a  coast-belt  inhabited 
by  negroes  professing  Christianity  and  wearing  clothes  of  European 
cut,  and  a  hinterland  of  Muhammadans  dressed  in  the  picturesque  and 
wholly  suitable  costume  worn  at  the  present  day  by  the  Mandingos 
and  by  most  Muhammadan  negroes  between  Senegid  and  the  YHiite 
NUe. 

The  native  races  of  Liberia,  the  languages  they  speak,  and  the 
religions  they  profess  may,  to  a  certain  extent,  be  grouped  under  two 
classes,  the  Mandingo  on  the  one  hand,  and  the  Eru  negro  on  the  other. 
I  am  aware,  of  course,  that  the  Mandingo  type  is  a  very  variable  one 
physically,  according  to  the  less  or  greater  degree  of  Caucasian  blood 
which  permeates  its  negro  stock,  and  also  that  the  Kru  man  proper  is 
confined  in  his  distribution  to  a  small  portion  of  the  southern  coast  of 
Liberia.    But  each  of  these  types  is  sufiSciently  representative  to  serve 
as  a  general  illustration  of  the  two  classes  of  Liberian  peoples.    Asso- 
ciated with  the  Mandingos  to  a  great  extent,  in  language,  in  Muham- 
madan religion,  and  in  the  adoption  of  the  Arab  dress,  are  the  Yai  and 
the  Gora  of  western  Liberia,  and  to  some  extent  the  Buzi,  or  Eimbuza. 
All  the  remaining  tribes  are  more  or  less  related  to  the  Eru  stock  in 
language,  appearance,  physique,  customs,  and  the  profession  of  a  pagan 
and  fetishistic  religion,  similar  in  general  features  to  the  fetish  re- 
ligions of  all  Western  and  West  Central  Africa,  with  some  points  of 
resemblance  to  the  Bantu  beliefs  in  the  southern  half  of  Africa.     The 
Gora  language  of  western  Liberia  is  rather  a  puzzle  in  classification, 
and  it  must  be  admitted  that  it  only  ofiers  the  slightest  affinity  to  the 
Mandingo  group,  and  an  equally  slender  connection  with  the  Eru  family. 
In  a  still  more  generalized  way,  it  may  be  said  that  there  are  distant 
resemblances  between  the  languages  of  the  Eru  and  Mandingo  stocks  ; 
nor  can  these  slight  resemblances  be  altogether  explained  by  the  mere 
imposition  of  linguistic  influences.    The  Mandingos,  who  are  destined 
to  play  a  most  important  part  in  the  development  of  Liberia  and  of 
muoh  of  West  Africa,  are  nothing  but  a  varying  degree  of  cross  between 
the  Fula  race  of  the  West  African  park-lands  and  the  ordinary  West 
African  negro.    This  crossing,  and  the  founding  of  this  group  of  people 
— ^the  correct  pronunciation  of  whose  name  seems  to  be  Mading'a,  or 
Manding'a — ^may  have  been  a  relatively  ancient  one.    The  MandingOB, 
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in  £iot,  are  the  S  wahilis  of  West  Afrioa»  and  offer  a  btrikiog  resemblanoe 
in  face  to  the  average  type  of  Swahili  porter  that  one  meets  with  on  the 
Zanzibar  coast.  They  also  often  resemble  natives  of  Uganda,  and  for 
the  same  reason — that  a  good  deal  of  the  popnlation  of  Uganda  is  infused 
with  a  slight  Hamitio  element  derived  from  the  Hima  aristooraoy. 
Several  Mandingos  whom  I  met  at  Monrovia  were  able  to  speak  Axabio 
in  a  halting  fashion.  The  Arab  words  they  understood  best  were  those 
pronounced  in  the  North  African  dialect  It  seined  to  me  that  in  some 
oases  the  Caucasian  element  in  the  Mandingos  was  derived  from  direct 
intermixture  of  Berbers  and  Arabs  &om  North  Africa  with  the  negroes 
of  the  upper  Niger.  I  doubt  if  any  pure-blooded  Fula  people  extend 
their  range  into  the  northern  limits  of  Liberia  ;  but  they  have  had  an 
undoubted  influence  in  times  past  over  the  development  of  the  park 
land  which  lies  beyond  the  forest.  By  their  minglings  with  the  indi- 
gsnous  negroes  of  the  Sudanese  and  West  African  type*  they  have 
created  the  Mandingo  peoples,  and  have  also  carried  Muhammadan 
dvilization  and  tenets  into  that  part  of  Africa,  as  well  as,  no  doubt, 
the  Sudanese  breeds  of  cattle  and  sheep.  The  domestic  sheep  of  all  the 
fweU  region  of  Liberia  is  that  common  to  the  other  forested  parts  of 
West  Africa — the  sheep  with  erect  ears,  fairly  well-developed  horns, 
amall  size,  black  and  white  colouring,  a  tail  without  any  fie^tty  develop- 
ment, and  a  long  throat  mane  in  the  male.  Far  back  in  the  interior  of 
Liberia,  I  am  informed  that  the  Mandingo  sheep  are  similar  to  those  of 
the  Sadan,  with  fat  tails  and  without  the  throat  mane. 

It  should  hardly  come  within  the  limits  of  the  present  paper  to 
discuss  one  of  the  most  interesting  problems  in  Africa — the  origin  of 
the  Fula  race.  Personally,  I  am  still  disposed  towards  the  old  theory 
that  the  Fulas  were  an  early  cross  between  the  Libyans  of  North  Africa 
and  the  negroes  of  Sen^al,  a  cross  in  which  the  Caucasian  element 
predominated  considerably.  They  certainly  offer  marked  resemblances, 
however,  to  the  Hamitio  aristocracy  of  the  upper  Nile  and  the  lake 
regions.  Their  language  is  a  complete  puzzle.  At  present  it  cannot 
be  said  to  offer  affinities  of  a  marked  kind  to  any  group  of  negro  speech ; 
but  it  is  emphatically  a  negro  tongue  (with  a  fiednt  suggestion  here  and 
there  of  the  Bantu  family),  and  not  in  any  way  influenced  by  Hamitio, 
Libjan,  or  Semitic  characteristics.  As  to  the  Libyan  affinities  of  Hausa 
there  can  be  no  doubt,  but  nothing  of  the  kind  has  as  yet  been  dis- 
cerned in  the  structure  or  vocabulary  of  the  Fulfulde.  It  even  seems 
to  offer  less  resemblances  in  structure  to  the  Hamitio  language-family 
(for  example)  than  can  be  discerned  in  the  Bantu. 

Of  all  the  peoples  in  Liberia  affiliated  with  the  Kru  stock,  perhaps 
the  most  numerous  group  is  that  of  the  Kru,  which  occupies  the  coast 
^  Liberia  between  the  French  frontier  at  the  Kavalli  river  and  the 
^er  Sestos.  With  the  Kru  I  associate  the  Grebo,  as  the  two  peoples 
^Uler  but  little  in  language,  and  scarcely  at  all  in  physical  type.    The 
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GreboB  are  inolining  strongly  towards  Christianity,  but  very  few,  if 
any,  converts  to  that  religion  have  been  made  amongst  the  Kru  people 
proper  who  inhabit  the  ooast  between  Greenville  and  Garraway.  Kras 
and  Grebos  together  number  something  like  375,000.  The  next  most 
important  group  of  people,  as  regards  numbers,  are  the  Mandingos,  of 
whom  there  are,  perhaps,  300,000  within  the  limits  of  Liberia.  After 
them  may  be  ranked  the  Epwesi  people,  a  general  term  for  a  oongeries 
of  tribes  speaking  dialects  of  a  common  language.  These  Kpwesi 
(familiarly  known  by  the  Americo-Liberians  as  Pessi,  or  Pessa)  may  be 
as  many  as  250,000.  In  an  appendix  to  this  paper  the  rest  of  the  tribes 
and  their  approximate  numbers  are  enumerated. 

In  the  central  parts  of  Liberia,  within  the  limits  of  the  forest,  there 
is  no  doubt  that  cannibalism  prevails.  This  is  a  very  marked  feature 
in  the  life  of  the  Beila,  or  Bele.  These  people  are  said  to  relish  most 
keenly  the  hands  and  feet,  and  this  very  dainty  dish  is  usually  set 
before  a  king  or  chief  alone.  Nowhere  in  Liberia  have' I  noticed — ^nor 
has  any  explorer  encountered  or  reported — any  race  of  negroes  wholly 
naked,  either  among  men  or  women,  such  as  are  so  commonly  met  with 
in  Eastern  Equatorial  Africa,  or  until  a  few  years  ago  in  parts  of  South 
Central  AMca.  A  certain  degree  of  complete  nudity  in  unmarried 
women  was  at  one  time  quite  a  common  feature  of  the  natives  of  the 
Kiger  delta,  the  Cross  river,  and  the  Cameroons,  while  on  the  upper 
Cross  river  complete  nudity  among  the  men  was  just  beginning  to 
disappear  twenty  years  ago.  Throughout  Liberia  no  one  has  ever 
observed  complete  nudity  amongst  either  men  or  women.  Though 
there  are  a  few  rare  exceptions  to  this  rule,  it  may  generally  be  observed 
that  the  marked  feature  of  male  nudity  so  characteristic  of  the  upper 
Nile,  the  Eastern  Equatorial  regions,  and  originally  of  the  north  end  of 
Lake  Nyasa  and  Central  Zambezia,  is  never  met  with  in  the  forested 
regions  of  Africa,  except  possibly  here  and  there  amongst  the  Pygmies. 
Throughout  the  Congo  basin  and  countries  as  completely  savage  as  the 
innermost  parts  of  Liberia,  the  men  wear  a  minimum  of  clothing,  which 
is  a  concession  to  ideas  of  decency,  and  which,  when  the  race  is  quite 
out  of  touch  with  the  trade  of  the  outer  world,  is  generally  a  strip  of 
bast  (bark  cloth)  from  a  fig-tree.  I  have  not  observed  any  of  the 
savages  from  the  interior  of  Liberia  wearing  dressed  skins.  I  am  told 
that  so  greedy  are  they  after  food,  that  when  any  beast  is  killed  the 
hide  is  roasted  and  eaten.  On  the  other  hand,  the  civilized  Mandingos 
of  the  north  have  learnt  from  the  Fulas  or  from  the  Moors,  or  possibly 
from  both,  the  most  beautiful  work  in  leather. 

Nowhere  along  the  coast  of  Liberia  is  there  a  harbour  in  the  sense 
of  the  bay  at  Sierra  Leone.  All  the  anchorages,  in  fact,  are  open  road- 
steads. But,  on  the  other  hand,  this  is  not  a  particularly  dangerous 
condition  for  ships,  as  the  south  wind  never  blows  strongly  enough  to 
raise  a  big  sea,  whilst  the  north  wind,  coming  from  off  the  land,  can 
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only  affect  the  Atlantic  at  acme  diatance  frcm  the  ahore.  But,  of  ooarae, 
thia  portlesa  condition  adda  yery  much  to  the  diacomfort  of  dealinga 
with  Liberia.  Alihongh  the  awell  from  the  choppy  anrface  ndaed  by 
the  wind  may  not  be  anffioiently  aeriona  to  affect  big  yer^aela  lying  at 
anchor,  it  is  not  at  all  nice  for  amall  boata  or  ateam-laonchea,  and  gene- 
rally dnring  the  rainy  aeaaon  of  the  year  tranaferenoe  from  the  big 
steamer  to  the  ahore-going  boat  haa  to  be  effected  by  meana  of  a  crane 
and  a  cradle.  Still  more  to  be  dreaded  on  aome  pointa  on  the  coaat  ia 
the  landing  or  the  going  off,  on  acconnt  of  the  anrf.  Perhapa  the  beat 
approach  to  a  aheltered  harbour  which  exiata  ia  at  the  capital,  Monrovia. 


FOBEST  COMINa  DOWH  TO  BEA-8H0BB. 

Here  there  ia  a  bar  to  a  amall  river  or  creek  which  communicates  with 
the  St.  Paul's  river.  The  bar  is  very  seldom  rough,  being  to  a  certain 
extent  sheltered  by  a  promontory,  and  once  across  the  bar  you  can  land 
quite  comfortably  on  the  beach  in  perfectly  smooth  water.  But  at 
plaoes  like  Grand  Bas^,  Sino,  and  Cape  Palmas,  the  landing  can  be 
extremely  dMngerous  and  disagreeable.  One  seldom  arrives  at  or 
departs  from  these  places  without,  at  any  rate,  a  wetting  from  the 
rollers  that  break  over  the  atern  or  bow  of  the  boat.  However,  real 
aoeidents  to  persona  or  property  are,  it  must  be  confessed,  of  rare  occur- 
reaoe,  and  the  whole  question  depends  very  much  on  the  good  or  ill 
will  of  the  Km  boys  who  direct  the  steering. 

The  Eavain  river,  though   probably  less  in  volume  than  the  St. 

Ko.  n.— August,  1905J  h 

Digitized  by  VjOOQIC 


146  LIBERIA. 

Paul's,  is  the  most  navigable  as  a  kneans  of  aooess  to  the  interior. 
Unfortunately,  there  is  a  yery  bad  bar  at  the  month  of  the  Eavalli,  or 
it  wonld  have  played  a  very  different  part  in  the  history  of  West  Africa. 
Once  across  the  bar,  a  steam-lannch  or  a  rowing-boat  can  ascend  the  river 
for  about  80  miles,  when  the  first  rapids  are  reached.  The  upper  Eavalli 
is  imperfectly  known,  and,  indeed,  its  extreme  upper  course  is  still  a 
matter  of  conjecture.  On  the  definition  of  its  course  depends  to  a 
great  extent  the  laying  down  of  the  north-eastern  frontier  of  Liberia 
according  to  the  French  Treaty  of  1892. 

The  St.  Paul's  river  is  only  navigable  as  far  as  a  place  called 
White  Plains,  about  20  miles  from  the  mouth.  There  is  no  difficulty 
about  the  bar  at  the  mouth  of  the  St.  Paul's,  for  this  reason,  that  one 
can  land  with  little  or  no  risk  at  Monrovia;  and  once  inside  the 
Hesurado  river  (which  is  merely  a  creek),  one  can  embark  on  a  small 
river  steamer,  of  which  there  are  two  or  three  in  existenoe,  enter 
the  St.  Paul's  river  by  the  Stockton  creek,  and  thenoe  ascend  the  St 
Paul's  to  the  first  rapids  near  the  settlement  known  as  White  Plains. 
All  the  lower  part  of  the  St.  PauVs  river  is  pretty  thick  with  Amerioo- 
Liberian  settlements,  some  of  them  of  a  distinctly  prosperous  and  pre- 
possessing appearance.  Several  of  the  officials  at  Monrovia  have  oountry 
houses  on  the  banks  of  the  St.  Paul's  amid  charming  surroundings. 
This  great  virtue  may  be  attributed  to  the  Americo-Liberians,  that 
they  certainly  know  how  to  build  houses,  comely  in  appearance, 
sanitary,  and  lasting,  or  as  reasonably  durable  as  one  can  expect  in  a 
land  of  heat  and  moisture.  In  fact,  the  leading  characteristics  of  the 
Americo-Liberians  are  their  love  of  building  and  their  remarkable 
politeness. 

For  some  distance  above  its  first  rapids  the  Si,  Paul's  river  is 
scarcely  navigable  for  canoes ;  but  in  the  little-known  region  north  of 
Dobli  Zulu  island,  it  is  said  to  be  navigable  for  canoes  up  to  its  junction 
with  the  Tuma,  which  is  also  stated  to  be  an  important  stream. 

Eastwards  of  Monrovia,  the  Mesurado  river  or  creek  reaches,  as  a 
navigable  piece  of  water,  to  within  a  very  short  distance  of  the  Junk 
creek,  which  is  a  branch  of  the  Dukwia  river;  so  that,  except  for  a  little 
isthmus  of  sandy  soil,  Monrovia  might  be  situated  at  the  weistem 
extremity  of  a  long  island.  With  developments  that  might  come  later 
on,  it  would  be  very  easy  to  cut  a  canal  to  join  the  Mesurado  and  the 
Jimk  rivers.  This  would  then  give  access  for  vessels  of  light  draught 
to  the  Dukwia  and  Farmington  rivers.  These  streams  deboudi  at 
a  settlement  of  some  importance  named  Marshall;  but  the  bar  at 
Marshall  (mouth  of  the  river  Junk)  is  extremely  bad  and  dangerous. 
As  a  matter  of  fact,  with  a  very  little  expenditure  of  money  Monrovia 
might  be  made  a  good  port. 

The  population  of  Monrovia,  so  far  as  Amerioo-Liberians  and 
foreigners  are  concerned,  is  about  2500.    It  has  a  system  of  telephones 
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whioh  oonnects  it  with  the  settlements  on  the  St.  Paul's  river.  This 
has  been  set  up,  and  is  well  worked,  bj  a  native  Liberian.  It  is, 
perhaps,  hardly  necessary  to  remind  yon  that  Monrovia  was  named 
after  the  oelebrated  President  of  the  United  States,  Monroe,  who  is 
responsible  for  that  dobtrine  whioh  inhibits  any  European  nation  firom 
further  conqaests  in  the  New  World.  The  capital  of  Liberia  is  divided 
into  two  parts,  the  low  and  shoreward  section  being  given  over  to 
large  settlements  of  Em  boys  and  indigenous  negroes,  while  the  upper 
part  of  the  town  is  inhabited  by  Amerioo-Liberians  and  European 
oonsuls,  traders,  etc.  This  civilized  part  of  the  town  is  composed  of 
broad  grass-grown  streets,  and  substantial,  well-built,  comely-looking 
houses,  churches,  offices,  and  public  buildings.  The  smart  appearance 
of  the  houses,  in  fact,  is  in  somewhat  striking  contrast  to  the  neglected 
condition  of  the  roads.  These  have  never  been  made,  and  are  simply 
tiie  unlevelled  rook  of  more  or  less  flat  surface.  Ck>nsequently,  at 
the  present  time  they  are  absolutely  unsuited  to  any  vehicle,  though  I 
have  seen  an  enterprising  Liberian  negotiate  them  with  a  bicycle. 
They  are  generally  covered  with  a  very  short,  close  turf  of  thickly 
growbg  plants,  which  is  kept  in  the  condition  of  turf  by  the  constant 
nibbling  of  the  pretty  little  cattle  that  frequent  the  streets  of  Monrovia. 
A  less  agreeable  feature  are  the  pigs,  which  exist  in  great  numbers 
and  perform  the  office  of  scavengers.  The  appearance  of  most  of 
the  houses  }b,  as  I  have  said,  either  very  striking  or  comely  both 
in  form  and  colour,  and  this  appearance  is  enhanced  by  the  beautiful 
olnmps  of  trees  and  the  gardens  which  surround  most  of  the  houses. 
The  Amerioo-Liberians  seem  to  be  very  fond  of  flowers,  and  have 
gardens  full  of  roses,  oleanders,  allemandas,  bougainvillia,  and  frangi- 
pani  in  constant  bloom.   There  are  numerous  churches  and  a  masonic  hall. 

There  is. a  good  deal  of  civilization  and  comfort  and  signs  of  pro- 
gress at  the  settlements,  which  are  grouped  together  under  the  general 
name  of  Grand  Bas&,  and  also  at  the  Sin6  towns,  the  principal  of  which 
is  named  Greenville.  But  perhaps,  on  the  whole,  the  most  go-ahead  and 
energetic  assemblage  of  Americo-Liberians  is  to  be  found  at  Harper 
(Cape  Palmas).  Here  there  is  a  philosophical  society,  whioh  is  doing  a 
good  work  in  collecting  and  printing  statistics  about  Liberia.  But 
Harper,  unfortunately  for  Europeans,  is  a  good  deal  more  unhealthy 
than  Monrovia. 

Compared  with  other  parts  of  West  Africa,  I  should  say  that  Liberia 
is  less  unhealthy  for  the  European  than  Sierra  Leone,  the  Ivory 
Coast,  the  Gold  Coast,  or  Lagos.  But  it  is,  perhaps,  too  Eoon  to  judge. 
It  is  noteworthy,  however,  that  the  remarkable  absence  of  mosquitoes 
should  to  a  great  extent  coincide  with  a  less  marked  prevalence  of 
malarial  fevers. 

Prom  the  European  point  of  view,  perhaps  the  most  healthy  part  of 
Uberia  is  the  northern  half,  and  from  all  accounts  it  would  be  the 
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Handingo  plateau  that  Europeans  would  prefer  for  their  trading  or 
mining  settlements. 

The  great  undoubted  wealth  of  Liberia  lies,  as  I  have  already  pointed 
out,  in  its  rubber,  but  the  trade  in  this  product  is  as  yet  only  in  its 
infanoy.  Another  important  artiole  of  export  in  the  fature  will  he 
timber.  Piasaya,  which  is  a  fibre  derived  from  the  rind  of  the  fronds 
of  a  Baphia  palm^  figures  to  some  extent  in  the  exports,  whioh  also 
Indude  ooffee,  a  little  oacao,  ivory,  copal,  palm  oil,  palm  kernels,  ginger, 
cam-wood,  and  anatto. 


APPENDIX  I. 

Peoples  and  Teibes  of  Libbbia. 

The  follQwing  is  a  summary  of  the  principal  Americo-Liberia  towns  and  settle- 
ments with  their  approximate  populations.  The  enumeration  commences  with 
Boberts  Port,  not  far  from  the  western  (Sierra  Leone)  frontier  of  Liberia,  and 
proceeds  northwards,  southwards,  and  eastwards  to  the  French  frontier  along  the 
Kavalli  river : — 


Amerioo- 

Amertoo- 

Uberian 

LIbariftn 

popnUtion. 

popnUtioo. 

Gonnty  of  Montserrado : — 

Brought  forward 

7400 

Boberts  Port         

400 

County  of  Grand  Bas&  (ooiUd.)  :— 

Boyesville 

50 

Hartford           

50 

St.  Paul's  river  settlements 

— 

St.  John's  river 

350 

New  Georgia    

200 

Upper  Buchanan 

400 

OaldweU           

200 

liower  Buchanan  (Bas6) 

600 

Brewerville       

800 

Tobakoni          

50 

Clay  Ashland 

400 

1450 

Louisiana         

100 

Coast  between  Grand  Basi 

New  York         

50 

and  river  Ses 

150 

White  Plains 

300 

On  the  river  Ses 

50 

Millsbnrg         

250 

County  of  Sind  :— 
Sind  Setaements— 

Arthington       

Care^sbnrg       

Groziernlle       

300 

400 

Bind  river          

50 

100 

Lexington         

100 

Bensonyille       

150 

Greenville        

850 

BobertsTille      

150 

PhUadelphia     

125 

Harrisborg 

250 

Georgia 

125 



8150 

750 

Settlements  on  the  Mesa- 

SetUements  on  Em  Ooast- 

rado  river : — 

Nana  Km 

Baraersville 

Bete  Km 

Gardenersville 

200 

Nifu                 

150 

JohnsonviUe 

SasTown 

PaynesYllle     . 

Garawd    / 

Monrovia  •••        •••        ••• 

2500 

County  of  Maryland  :— 

Junk  river  settlements— 

Settlements  round  Cape  Palmas 

Schiefflin  and  Powells- 

and  on  the  lower  Kavalli 

ville 

225 

river- 

Mount  Olive     

150 

Bock  Town       

100 

Marshall           

125 

Harper 

500 

Farmington    river   and 
Owen^s  Grove 

Philadelphia     

100 

300 

Latrobe 

50 



800 

Cuttington        

100 

County  of  Grand  Basft  :— 

Half  Kavalli    

50 

Bas6  settlements- 

Hofiinan            

50 

Little  Basd       

50 

Middlesex         

50 

Edina     

250 

Jacksonville     

75 

800 

— 

1075 

Carried  forward 

7400 

I                      Carried  forward 

11,025 
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▲nMrioo-  AmmkQ 

LUwriin  Libartao 

population.  ,  popaUMoiL 

Brought  forirard  I  Bioaght  forward  11,200 

CoaiilyofMarjland(ooiiWL):—       11,025  ,  Amerioo-LiberiMia  loattered  aboat 

Bunker  HiU     25  KeUpo   in   fitf   interior  of 


TabmanTown 100 

New  Georgia 25 

Hillierville       25 


—       175 


Carried  forward  11,200 


Maryland  Coontj;  in  tlie 
Boporo  oonntrj,  near  the 
Sierra  Leone  frontier,  and  on 
the  upper  Bt  Paul's  riyer, 
etc.,  aay       150 

Total   Liberians   of    American 

origin  11,360 


There  are  a  good  many  other  natire  Tillages  and  small  isolated  ssttiflmsnts  or 
itrms  of  Amerioo-Liberians,  which  it  would  be  tedious  to  enumerate  hj  1^1*^^  The 
ones  and  twos  in  such  scattered  settlements  ss  these  (such  ss  Fish  town,  Puduke^ 
Weabo,  Pequenino  Ses,  etc.)  may  be  taken  ss  a  set^)ff  against  any  possible  ex- 
aggeration of  numbers  in  connection  with  the  more  populous  places. 

These  Americo-Liberians  at  present  constitute  the  goreming  caste  of  the 
country.  In  origin,  about  two-thirds  are  from  the  United  SUtes  of  America  and 
ooe-third  from  the  British  West  Indies.  It  is  curious  that  in  a  general  way  the 
men  who  have  come  most  to  the  front  in  the  history  of  Liberia  hate  been  of  British 
West  Indian  descent  rather  than  emigrants  or  descendants  of  emigrants  firom  the 
United  States.  They  came,  or  their  ancestors  came,  to  Liberia  rather  to  seek  a 
profitaUe  field  for  their  enterprise  than  in  any  attempt  to  flee  from  conditions  of 
slavery,  or  other  kinds  of  unsatisfactory  social  enrironment.  The  Liberisns  of 
British  West  Indian  origin  have  generally  been  removed  one,  or  e? en  two,  gene- 
rations from  a  condition  of  slavery.  They  are  also  fiv  the  moat  part  better 
educated,  and  remember  more  as  to  their  actual  African  origin  than  is  the  case 
with  those  whose  immediate  ancestors  have  come  from  the  United  States.  For 
instance,  the  present  President  of  Liberia,  the  Honourable  Arthur  Barclay,  knows 
that  the  negro  stock  from  which  he  sprang  came  from  the  district  of  Popo,  now  on 
the  lorderland  of  French  and  Gferman  territory,  in  the  western  part  of  the  Dahome 
coast,  English  is  naturally  the  universal  language  used  by  the  Amerioo-Liberians. 
It  is  variously  spoken  by  them,  those  originally  of  United  SUtes  origin  speaking 
it  with  a  very  strong  "American  **  accent,  while  the  Liberians  who  have  sprung 
from  the  British  West  Indies  talk  Eoglish— that  is  to  say,  educated  persons  do— 
with  but  slight  accent,  and  in  the  case  of  those  who  have  received  additional 
education  in  England,  with  no  very  obvious  accent  at  alL  A  good  deal  of  con- 
nection in  sentiment  is  still  kept  up  with  the  United  States,  though  perhaps  there 
is  ui  increadog  tendency,  so  far  as  higher  education  is  concerned,  for  the  despatch 
of  young  Liberians  to  study  in  England  at  such  places  as  the  Liverpool  schools  and 
the  African  Training  Institute  of  Ck>lwyn  bay.  But  several  local  educational 
iMtitutes  are  generously  maintained  by  American  philanthropists.  The  station  of 
Arthington,  on  the  S^.  Paul's  river,  is  named  after  the  celebrated  phiUnthropist  of 
tUt  name  connected  with  Leeds  (Yorkshire),  who  did  so  much  to  establish  the 
fint  missionary  steamers  on  the  Gougo,  and  whose  name  is  very  gratefully  remem- 
bered in  Liberia  for  the  assistance  that  he  has  given  in  educational  work. 

The  indigenous  population  of  Liberia,  not  of  extraneous  origin,  may  be  estimated 
vith  some  correctness  at  a  total  of  about  2,160,000.  They  may  be  enumerated  as 
Mbws:— 
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Locality. 


Gouuty  of  MoBurado 

North  of  the  Vai      

North  of  the  Bandi  

Beyond  the  Kifli  people      

Beyond  the  Bnzi,  stretching  over  to  the  north- 
western and  northern  parte  of  the  Bepublic  ... 

Behind  the  D^  people,  along  the  St.  Panl's  river 
at  the  back  of  Monrovia  

North  and  east  of  the  Gk>ra  people         

Beyond  the  Kpwesi,  to  the  west  and  north,  are 
the  Buzi  (already  mentioned)  and  the  tribe 
kno^pias 

To  the  north  of  the  Bere 

On  the  coast,  beyond  the  1)4  people  of  Monrovia, 
begins  the  big  tribe  of  Basi  people,  and  further 
inlaudthe  

South  of  the  Bas^  group,  along  the  coast  from 
the  northern  limits  of  Sine  county  to  the 
Kavalli  river,  are  the      

Behind  the  Kru  coast  are  the       

Behind  the  Grebo,  in  the  Kavalli  region  (Mary- 
land county)         


Name  of  tribe. 


Approximate  total  of  indigenous  negro  popu- 
lation of  Liberia    ... 


Vai  ... 
D^  ... 
Bandi... 
KUi  ... 
Buzi    ... 

Mandingo 

Gora  ... 
Epwesi  t 


Bere,  or  Belo  ... 
GizimaandBuiii 


BasdGibit 


Kru  tribes  §    ... 
Putu  people  I ... 


Eolipo  .. 


Approximate 
nombert. 


100,000 

10,000 

200,000 

150,000 

50,000 

300,000* 

150,000 
250,000 


50,000 
30,000 


200,000 


875,000 
150,000 

150,000 


2,165,000 


*  It  U  probable  that  the  total  pc^ulaticm  of  the  various  Mandingo  tribes  con- 
siderably exceeds  this  estimate,  which  is  arrived  at  by  putting  together  the  computations 
of  each  separate  branch,  as  given  to  me  by  its  representatives  at  Monroiria.  The 
proper  pronunciation  of  the  well-known  tribal  name  Mandingo  appears  to  be^Man- 
ding*a,*'  or  **  Mading*a."  They  are  a  race  that  will  play  a  very  notable  part  in  the  develop- 
ment of  West  Airica.  The  whole  of  this  tribe,  which  populates  the  hinterland  of 
Liberia,  parts  of  Sierra  Leone,  and  the  southern  part  of  the  French  ^'  Sudan,**  must 
number  one  or  two  millions.  Their  language  is  harmonious  in  sound  and  simple  and 
logical  in  construction,  therefore  easily  acquired.  They  are  Mohammedans  to  a  very 
great  extent,  only  a  few  branches  in  the  Liberian  hinterland  remaining  pagan.  In 
consequence,  they  dress  picturesquely  and  suitably  like  the  majority  of  Moham- 
medanized  Africans  in  the  Niger  basin  and  the  Northern  Sudan,  with  wide  breeches, 
voluminous  tobes,  and  fezzes  or  round  skull-caps.  They  are  a  fine-looking  race  as 
regards  physical  development,  and  their  physiognomy  reveals  the  secret  of  their  power, 
namely,  the  slight  infusion  of  Caucasian  blood.  They  are,  in  fact,  the  result  of  an 
early  intermingling  of  the  Berber  from  the  Sahara  desert  with  the  negroes  of  the 
Niger  basin.  They  are  a  very  industrious  people,  with  a  remarkable  feeling  for  art, 
which  is  at  present  confined  to  elaborate  leatherwork  and  the  shaping  of  picturesque 
garments.  The  principal  divisions  of  the  Mandingo  race  in  the  hinterland  of  Liberia 
—proceeding  from  west  to  east— are  the  following :  Boporo,  Ewang'a,  Mwela,  and 
Dukwira.  Their  towns  are  nearly  always  surroxuided  by  clay  walls,  the  architecture 
of  which,  judging  from  such  photographs  as  I  have  seen,  is  strongly  reminiscent  of  the 
towns  of  Nigeria. 

t  This  is  the  race  named  on  most  maps  in  the  incorrect  orthography  "  Pessy."  It 
knows  Itself  as  Gbele,  but  for  some  reason  is  called  by  most  of  the  surrounding  tribes 
Kpwesi,  which,  on  various  grounds,  is  the  most  convenient  name.  A  portion  of  the 
Kpwesi  race  is  known  as  the  Gbwalin,  a  name  that  appears  incorrectly  on  our  maps  as 
*•  Barline." 

X  Behind  the  Basi  and  Gibi  peoples  one  comes  again  to  the  great  Kpwesi  tribe. 

§  The  Kru  tribes  may  be  divided  up  under  the  following  designations,  but  all  the 
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The  Americo-Liberuuw,  of  ooorte,  are  OhristiaDS,  belooging  entirely  to  Tmrioua 
aectioDB  of  the  Protestant  Churches— AnglkaD^  Episcopal  Methodist,  Methodist, 
Btpliflt,  PresbyteriaD,  etc.  There  is  one  establishment  at  Monroria  dT  the  White 
Fathers,  a  Roman  Oatholio  Mission^  mainly  French  and  Dutch  in  the  natSooality 
of  its  missiocaries.  So  far^  the  others  hare  made  no  oonTerts,  but  the  mission 
has  oolyjust  been  establii^ed.  There  is  a  good  deal  of  acti?ity  amongst  the 
Tarioos  missionary  sotsieties  dependent  on  the  Protestant  Ohurohes  represented  in 
Idberh,  and  this  is  largely  financed  from  tbe  United  States  of  America.  The  work 
18  carried  on  almost  invariably  by  missionaries  haTiog  some  proportion,  large  or 
smsU,  of  AMcan  blood  in  their  veins.  A  good  deal  of  their  work  is  educational, 
and  has  certainly  brought  solid  adyantages  to  the  coast  negroes  of  Liberia.  Out- 
side the  negroes  of  American  or^,  there  are  not  many  converts  to  Ohristianlty. 
Sach  as  there  are  come  from  the  Km  peoples  and  the  Grebo  principally.  Perhaps, 
of  aD  the  native  races,  the  Gkebo  is  the  most  Ohristianiaed  and  clTiliaed.  The 
Vai,  some  of  the  Qora,  and  nearly  all  the  Mandingo  peoplee  are  Mohammedan — 
not  fimatically,  but  very  genuinely,  as  regards  adherence  to  Mohammedan  precepts. 
The  spread  of  Mohammedanism  in  the  western  and  northern  districts  of  Liberia 
has  been  of  immense  benefit  to  the  country,  diminishing  the  traffic  in  alcohol  and 
checking  drunkenness,  which  elsewhere  in  Liberia  is  so  common  amongst  the 
negroes — a  drunkenness  induced  just  as  often  by  the  native  forms  of  alcohol  (palm 
wine,  etc)  as  by  the  consumption  of  European  spirits. 

At  the  present  time  the  ports  of  entry  into  the  Liberian  Republic  at  which 
foreigners  may  settle  and  trade  are  the  following  (running  from  west  to  east) : 
Bobwts  Port,  Monrovia,  Marshall,  Grand  Basi,  Grand  Ses  (Cess),  Greenville,  Nana 
Kro,  Gape  Palmas,  and  Kavalli.  Foreigners  also  are  allowed  to  trade  within  a  aone 
of  3  miles  along  all  the  inland  frontiers  of  Liberia.  It  is,  I  believe,  the  intention 
of  the  Liberian  Executive  to  add  to  these  recognised  ports  of  entry  places  in  the 
interior  and  on  the  coast  as  soon  as  communication,  has  been  opened  up  and  the 
laberian  GK)vemment  is  in  a  position  to  maintain  law  and  order  at  these  places. 


After  the  reading  of  the  paper- 
Mr.  Alsxandeb  Wbyts:  I  feel  it  is  almost  presumption  on  iaj  part  to  say 
even  a  few  words.  We  have  not  only  listened  to  a  lecture,  and  a  very  iateresting 
one,  on  Liberia;  but  we  have  seen  a  regular  panorama,  a  panorama  of  almost  every 
subject  you  could  think  of  connected  with  Liberia,  and,  I  believe,  absolutely  the 
first  that  has  be^i  displayed  before  a  London  audience.  There  are  many  very 
interesting  problems  connected  with  the  country  of  Liberia.  Sir  Harry  Johnston 
touched,  for  instance,  on  the  absence  of  mosquitoes  from  Liberia.  A  very  ex- 
traordinary fact  indeed ;  and  any  one  who  has  travelled  in  tropical  countriep,  as 
I  have  done  for  the  last  fifty-two  yearp,  and  seen  the  natural  habitat  or  abode 
and  breeding  haunts  of  the  mosquitoes,  would  at  once  come  to  the  conclusion  that 


people  included  under  these  names  do  not  extend  further  into  the  interior  than  about 
60  miles  from  the  coast: — 

SiniS  people         75,000 

Sikong  (beyond  the  Sin<5)        100,000 

Km   people   proper   (including  all   isolated  ooloDies  of 

Erumen  elsewhere  in  Liberia)        140,000. 

Grebo  people       60,000 

I  The  Futn  people  seem  to  include  the  following  subdirisions  or  aeparate  tribes  : 
Tilne,  Nyapo,  Pete,  Tuo,  and  Gireo. 
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Liberia  was  an  appropriate  place,  an  ideal  home  for  these  pests.    It  b  a  curious 
thing  that  they  are  to  be  found  on  the  coast^  though  not  in  large  numbers,  but 
for  8  or  10  miles  inland,  on  the  verj  ground  where  you  would  expect  them  to  breed 
most,  you  find  scarcely  one,  and  it  is  the  one  redeeming  feature  in  connection 
with  travelling  in  Liberia  that  there  are  no  mosquitoes.    From  a  scientific  point 
of  view,  it  is  a  very  interesting  subject  to  go  into.    The  general  opinioD,  I 
think,  is  that  what  accounts  in  some  reasonable  way  for  thdr  absence  is  that 
there  must  be  some  hostile  bacteria  in  the  swamps  which  affect  or  destroy 
the  lar?»  of  the  mosquitoes.    Granting  that  such  is  the  case,  I  have  an  idea— 
and  I  think  it  is  quite  feasible— that  tons  of  that  soil  might  be  transported 
from  these  what  you  might  call  anti-mosquito  swamps  of  Liberia  and  distributed 
in  countries  where  the  mosquitoes  abound,  to  see  if  it  would  be  successful  there 
in  inoculating  or  destroying  the  larvas  of  the  mosquitoes.    That^  I  think,  might 
lead  to  very  satisfiictory  results.    Sir  Harry  Johnston  has  given  us  a  rery  good 
idea  of  what  the  aboriginal  inhabitants  of  the  interior  were  like.     I  travelled 
among  them  during  two  long  journeys  from  the  coast,  and,  according  to  my 
idea,  they  are  a  much   more  interesting   people  than  those  living  along  the 
coast  belt.    For  weeks  and  weeks  I  have  travelled  through  districts  where  no 
white  man  has  been  seen  before,  and  naturally  enough  met  with  oonridersUe 
difficulty  in  getting  from  tribe  to  tribe.    They  are  Tery  jealous  and  envious  <^ 
one  another,  and  their  great  object,  when  they  get  a  white  man  among  them,  is 
to  keep  him  there,  and  the  difficulty  is  to  get  from  village  to  village.    Thdr 
great  object  b  to  do  away  with  all  roads  and  everything  in  the  shape  of  a  road 
or  a  bridge.     And  the  one  great  thing  b  to  overcome  that  jealousy  and  to 
allow  a  freedom  of  passage  from  village  to  village.    Another  interesting  feature 
struck  me  very  much,  and  that  was  that,  although  mosquitoes  are  not  met  with, 
there  are  clouds  of  midges,  or  gnats.    Sometimes,  especially  in  the  afternoon,  these 
pests  are  very  troublesome,  and  we  passed  through  several  villages  where  they  were 
to  be  seen  in  large  numbers.    But  in  one  particular  village,  down  the  middle  of 
the  street,  which  was  a  green  sward,  there  was  a  row  of  posts  about  15  feet  high, 
and  on  the  top  of  these  posts  there  was  a  hood  made  of  palm  leaves,  and  these 
hung  down  in  a  sort  of  conical  shape  with  an  opening  below,  very  much  like  a  bee- 
hive, and  I  saw  thousands  and  thousands  of  little  tiny  birds  flying  in  and  out  of 
these  little  cages,  and  they  were  engaged  the  whole  day  long  devouring  the  gnats. 
I  knew  the  bird  at  once— it  was  the  little  tiny  martin  or  swift ;  and  they  had 
almost  cleared  the  viUage  of  these  pests. 

If  there  b  one  feature  connected  with  the  black  races  in  Africa  more  extra- 
ordinary than  another,  it  b  that  they  have  no  affection  for  domestic  auinuds  as 
pets.  Their  idea  of  domesticated  animab,  such  as  pigeons,  fowls,  goats,  sheei^ 
and  all  the  rest,  b  very  much  the  idea  of  what  they  call  generally  in  the  Bantu 
tongue  "  yama  ** — something  to  eat  Bit  they  have  no  real  affection  whatever  for 
pets.  I  thought  I  had  made  a  great  discovery,  and  I  was  very  proud  of  it,  and  I 
went  up  and  down  that  village  and  made  inquiries  while  our  tents  were  bsing  put 
up.  I  asked  the  headman,  a  very  fine  fellow,  '*  What  do  these  littie  Urds  live 
there  for  ?  "  '*  Oh,"  he  sdd,  '*  Master  Junglie  man  put  up  these  houses,  and  dem 
little  birds  come  and  make  plenty  pickaninnies,  which  they  eat.**  However,  I 
got  hold  of  the  chief,  and  asked  him  about  it,  and  he  told  me  plainly  and  dis- 
tinctly that  they  didn't  breed  these  birds  for  eating,  but  they  were  kept  there  as  a 
charm,  and  looked  upon  as  birds  of  good  omen,  and  that  no  one,  not  even  a  child, 
would  be  allowed  to  touch  them.  So  that  in  thb  one  particular  at  least  the 
natives  had  evidently  acquired  a  taste  for  keeping  these  swifts  in  a  semi-domesticated 
state.    And  their  presence  added  very  greaUy  to  the  comfort  of  the  inhabitants. 
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becaoM  of  the  destruction  of  these  inaaots.  I  do  not  know  that  I  haT*  anythiDg 
more  to  add,  except  to  thank  you  for  gi?ing  me  an  opportunity  for  mjiag  a  few 
words  and  to  congratulate  the  lecturer  on  a  yery  interesting  papa*. 

The  PfiEsiDEirr :  We  have  to  thank  Sir  Harry  Johnston  for  a  moet  interesting 
paper,  admirahly  illustrated,  and  we  hare  also  had  the  adrantage  of  hearing  some 
musio  of  his  friends  from  Liheria,  and  also  of  hearing  an  eloquent  speech  on  ths 
Bubject  of  the  indiarubher  trade^  which  we  were  probably  not  entirely  aUe  to  nndsr- 
stand.  He  has  described  to  us  the  character  of  the  driliiatioo  of  the  Amerleo- 
Liberiaos,  and  he  has  described  the  other  tribes  inhabiting  that  region,  and  the 
flora  and  the  £auna  of  the  forests,  ^ving  us  altogether  an  admirable  idea  of  that 
moet  interesting  country.  Its  great  product^  no  doubt,  will  be  indiarubber.  It  is 
a  subject  to  which  I  hare  giTen  dose  attention  during  many  years.  Indeed,  I 
introduced  those  valuable  rubbers,  the  P^ura  rubber  (J7evea), and  alao  the  CasHUoaoi 
Central  America,  into  India.  I  say  those  two  rubbers  are  Aur  superior  to  any  rubbers 
from  any  other  part  of  the  world,  but  I  belioTe  the  rubber  of  Africa  oomes  next ;  at 
any  rat^  it  will  always  fetch  a  good  price.  The  trade  will  increase  rapidly,  the 
demand  for  it  being  enormoxis,  and  I  cannot  doubt  in  this  respect  there  is  a  bright 
fatore  for  Liberia,  and  I  am  sure  we  must  all  wish  success  to  those  who  are  trying 
to  open  up  the  country.  Tou  will  wish  me  to  convey  to  Sir  Harry  Johnston  a  most 
cordial  rote  of  thanks  for  his  very  interesting  paper. 


THE  RUINS  OF  *'  HUANUCO  VIEJO/'  OR  OLD  HUANUCO,  WITH 
NOTES  ON  AN  EXPEDITION  TO  THE  UPPER  MARANON/ 

By  BZaiKALD  XNOOK. 

DuRiKG  a  recent  journey  I  made  a  deviation  of  some  leagues  from  my 
route  on  purpose  to  see  and  to  examine,  as  far  as  time  would  permit, 
these  handsome  ruins.  The  plain  of  Huanuoo  Yiejo,  upon  whose  western 
verge  the  mins  are  situated,  is  a  remarkably  level  tableland,  whose 
geological  formation  appears  to  be  a  qaartzite  and  limestone  oon- 
glomerate  or  compact  gravel — ^at  any  rate  on  its  northern  and  eastern 
edges — and  the  bills  bonnding  those  sides  are  vast  cli£Es  of  similar 
material,  which  I  had  hoped  were  anriferous  deposits.  The  altitade 
indicated  by  my  aneroid  was  11,811  feet,  and  the  temperature  was  not 
too  cold  to  be  comfortable,  even  in  the  tent  at  night.  Sleep  was,  how- 
ever, much  disturbed  from  the  necessity  for  continual  vigilance  in  order 
to  avoid  the  mules  being  stolen  in  the  night.  The  plain  has  an  exceed- 
ingly bad  reputation  as  a  resort  of  cattle-thieves  and  horse-thieves,  and 
I  was  afterwards  congratalated  upon  not  having  lost  any  of  the  animals 
by  these  midnight  Indian  robbers.  My  method  was  simple.  Apart 
&om  keeping  the  arrieros  awake,  at  any  signs  of  fright  upon  the  part 
of  the  males — for  they  generally  indicate  in  an  eloquent  manner  the 
presence  of  a  prowling  robber — ^I  lifted  np  a  corner  of  the  flap  of  the 
tent  nearest  my  cot,  and  discharged  a  couple  of  revolver-shots  into  the 
night — a  method  which  proved  effective  both  here  and  elsewhere. 


^  For  map,  see  p.  700,  voL  M. 
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On  the  following  morning  I  started  out  early  to  examine  the  rains, 
and  found  them  very  extensive.  Unfortunately,  the  films  of  my  little 
hand-camera  had  given  out,  and  it  was  not  possible  to  take  photographs, 
but  the  sketches  which  accompany  this  will  give  a  very  fair  idea  of  the 
architectural  features  of  the  ruins.  Dimensions  were  obtained  by 
pacing  and  compass  triangulation,  and  it  is^  not  pretended  that  they  are 
more  than  approximate.  Most  of  the  sketches  were  taken  on  mule-baok, 
and  were  made  as  carefully  as  circumstances  would  permit. 

The  well-known  Peruvian  traveller  of  last  century — ^Eaimondi— 
visited  these  ruins,  and  in  one  of  his  works  gives  a  brief  description 
and  a  sketch  thereof.  The  latter,  however,  is  by  no  means  fiuthfal 
to  the  original.  My  friend,  Doctor  (of  Laws)  Cisneroe,  chief  justice  for 
the  department  of  Ancacus,  and  who  was  Baimondi*s  companion  in  his 
travels  in  1870,  informs  me,^  nevertheless,  that  they  took  careful  measure- 
ments of  these  ruins,  but  which  do  not  appear  to  have  been  published. 
In  the  work  before  mentioned  Baimondi  quotes  from  a  previous  his- 
torian, who  states  that  '*  in  March,  1583»  Hernando  Pizarro,  the  brother 
of  the  '  Conquistador'  Francisco,  arrived  at  the  city  of  *  Guaneso.'  It 
was  a  '  casa  real,'  or  royal  palace,  built  of  large  stones  very  skilfully 
set,  and  was  so  important  in  the  time  of  the  Inca  that  there  dwelt  there 
continually,  for  the  service  of  the  Inca,  more  than  30,000  Indians." 
The  foregoing  quotation  I  have  translated  from  the  Spanish  of  Baimondi. 

The  accompanying  sketch  (Fig.  1)  vnll  give  an  idea  of  the  extent 
of  the  principal  or  central  portion  of  the  city.      Beyond,  nothing 
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FIG.   1, — ^APPBOXIMATE  SKETGH-PIiAK  OP  THE  INCA  PALACE* 

remains  but  the  foundations  of  numerous  habitations.  About  a  mile 
away,  however,  to  the  west,  and  built  upon  the  limestone  hiUs  which 
rise  from,  or  rather  bound,  the  plain,  are  the  foundations  and  streets 
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and  walls  of  what  has  been  a  very  extensiye  commonitj.     These  are 
described  later  (see  Fig.  11). 

The  arohiteotural  features  which  are  most  noteworthy  are  the  stone 
doorways  to  the  palace,  and  the  castle  or  fortress.  I  made  careful 
measurements  of  one  of  these  doorways,  which  are  shown  in  Fig.  2. 


BgwiHon. 


Plan 
no.  2.— rom  of  this  doobwatb  to  the  nrcA  palack. 

Tiie  sketch  Fig.  3  also  shows  the  style  of  architecture.  The  stones 
which  form  this  part  of  the  work  are  very  carefully  cut  and  fitted,  and 
it  would  seem  that  the  builders  have  made  up  in  laborious  care  and 
exactitude  what  they  possibly  lacked  in  skill  or  appliances.  The  stones 
ksTe  been  worked,  it  is  prcinmed,  with  copper  tools,  for  the  Inoas  were 
unaoqnainted,  it  is  generally  stated,  with  the  use  of  iron.    The  joints  of 


FIQ.   8.— EXAMPLES  OF  MA80NBY  JOINTS,   HUANUCO  VIEJO. 

the  stones  are  so  dosely  fitted  that  a  knife-blade  cannot  be  introduced, 
and  no  cement  or  binding  material  has  been  used.  The  bedding  is  not 
ttecesBJ^rily  horizontal,  nor  the  upright  joints  vertical,  the  stones  having 
Iwen  cat  to  fit  each  other  regardless  of  uniformity.    Some  of  these 
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stones  are  of  large  size,  as  the  lintels,  whioh  are  monoliths  of  more  than 
2  metres  in  length,  and  of  the  whole  thidmess  of  the  walls.  The 
stones  which  form  the  **  reveals  "  are  often  rebated  in  order  to  form 
bond. 

The  walls  generally  are  about  3  feet  in  thickness*  The  stones 
appear  to  have  been  set  in  place,  and  the  next  or  following  stone 
fitted  laboriouslj  to  its  companion,  as  preyiouslj  stated.  Bond  is 
formed  by  stones  which  traverse  the  thickness  of  the  walls.  The 
carving  of  the  oajdtals,  like  most  Inca  carving,  appears  somewhat  rude, 
and  represents  generally  either  a  scroll  or  a  species  of  lizard,  or 
^^lagarta."  I  cannot  help  thinking  that  the  Inca  scroll  has  been 
suggested  by  the  large  petrified  '*  ammonites  *'  so  oommon  in  the  lime- 
stone formation  of  the  Andes.  I  have  spoken  of  the  fossils  in  another 
part  of  this  account. 

The  faces  of  the  stones  still  show  what  are  undoubtedly  tool- 
marks,  for  the  hard  silicious  limestone  of  which  they  are  composed 
has  showed  no  alteration  under  the  action  of  the  elements.  Bather 
it  has  acquired  with  age  a  beautiful  faintish  red  tint,  and  a  distinct 
polish. 

I  have  elsewhere  spoken  of  the  ruins  of  the  castle  of  Ohavin  (Plate  IL), 
which  I  also  visited  for  the  second  time  on  this  excursion,  and  in  this 
connection  may  be  mentioned  a  belief  or  supposition  among  the  natives 
with  regard  to  the  formation  of  the  stones  with  which  that  castle  is 
built.  They  state  that  these  stones  have  been  modelled,  not  cut ;  that 
the  Incas  were  acquainted  with  some  herb,  an  infusion  of  which  poured 
upon  stone  caused  the  latter  to  become  plastic,  when  it  was  easily 
moulded  into  any  required  shape.  It  is  stated  that  upon  one  occasion 
some  individuals,  having  discovered  a  subterranean  chamber  belonging 
to  an  Inca  dwelling,  accidentally  overturned  an  earthen  vessel  which 
they  found  there,  and  which  contained  some  liquid.  The  contents, 
falling  upon  the  floor,  caused  the  stones  of  the  pavement  to  become  soft 
like  '*  dough,"  and  the  aforesaid  individuals,  observing  this,  endeavoured 
to  save  a  portion  of  the  liquid,  but  without  success.  They  then  tamed 
their  attention  to  another  similar  vessel,  which  stood  near  by,  also  with 
a  liquid,  and,  pouring  a  portion  of  this  upon  the  stone,  they  observed 
that  the  latter  resumed  its  usual  consistency. 

I  do  not  know  that  there  is  ai\y  foundation  for  these  suppositions, 
and  only  give  them  for  what  they  are  worth.  The  stones  spoken  of 
are,  it  must  be  added,  certainly  not  formed  of  artificial  material,  as 
terra-cotta  or  concrete,  but  are  natural  stones. 

In  the  east  wall  of  one  of  the  small  chambers  or  passages  of  the 
palace  exist  two  holes  in  the  masonry,  6  inches  apart,  and  about 
the  height  of  a  map  from  the  ground.  These,  it  is  stated,  were 
'*  gallows."  A  rope  was  presumably  passed  through  these  holes  and 
around  the  neck  of  the  condemned ;  the  stones  upon  which  he,  or  she 
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—for  one  side  was  for  men  and  the  other  for  women  offenders — stood 
were  then  removed,  and  the  latter  left  hanging  by  the  neck. 


FIG.  4.— SUPPOSED  INOA  GALLOWS,  HUAHUCO  YIMJO. 

The  *'  royal  palace,"  if  snoh  it  were^and  there  is  no  donbt  that  the 
Inca  inhabited  the  place — is  shown  on  Fig.  1.  It  consists  primarily  of 
two  hallBi  each  about  250  feet  long  and  30  feet  wide,  followed  by  two 
conTtyards,  to  which  access  is  gained  by  the  portals  or  stone  doorways 
nhown  on  the  plan.  There  are  six  of  these  doorways,  all  beautifnlly 
formed  of  cut  stone,  and  all  more  or  less  alike.  One  of  these  is  that 
shown  in  Fig.  2.  They  are  of  typical  Inca  style,  with  battered 
sides,  and  very  solidly  oonstraoted«  Possibly  there  is  a  suggestion  of 
something  E^ptian  about  them. 

A  remarkable  feature  about  the  plan  of  this  edifice  is  that  of  the 
arrangement  of  the  doors  upon  a  **  visual  line."  This  may  possibly 
have  been  accidental  or  undesigned,  although  I  have  heard  it  stated 
that  it  is  the  result  of  some  certain  purpose.    The  observer,  standing  at 


FIG.  5. — ^Bunrs  of  the  palace,  Loosmro  east 
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the  western  side,  or  even  near  the  fortress,  has  a  clear  -view  right 
through  the  openings,  and  in  like  manner  from  the  eastern  extremity — 


Jfig.  6.— view  op  the  baths,  iiOOKma  east. 
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PIG.   7.— APKIOXIMATE  SKETCH-PLAN  OP  THE  P0BTBES8  (POSSIBLY  "TEMPLE  OP 

THE  Sim"). 

the  baths — finds  that  his  line  of  sight  passes  all  these  apertnres,  and 
rests  npon  the  wall  of  the  fortress  in  the  distance.  This  is  made  clear 
upon  the  sketch  (Fig.  5). 
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Only  portions  of  the  masonry  are  of  worked  stone ;  the  reat  are  of 
unshaped,  or  Tery  slightly  shaped  stones,  but  are  neyeriheless  skilfiilly 
set  and  bonded.  On  the  western  face  of  the  sonthemmost  of  the  two 
"halls'*  are  nine  doors  and  window  openings,  ooonrring  alternately, 
and  on  the  other  nine  doors  and  no  windows.  On  the  eastern  side  are 
the  baths,  whose  walls  are  all  of  earefnlly  out  stone.  These  are  shown 
on  Fig.  6.  All  around  this  edifioe  are  the  ruins  of  nnmerons  dwelling- 
houses,  whioh,  donbtless  from  their  less  oarefol  oonstraetion,  have  not 
withstood,  ezoept  in  some  oases,  the  destmotiTe  action  of  time.  More- 
OTer,  the  native  shepherds  are  oontinnally  removing  the  stones  to  form 
'*  corrals."  It  is  not  possible  to  determine  of  what  the  roofs  of  these 
baildings  were  composed.  There  are  no  vestiges  of  timber  remaining, 
and  the  oonstmotion  is  not  snob  as  to  suggest  that  they  were  of  stone, 
dome-shaped. 

The  fortress,  or  temple  of  the  sun,  is  shown  in  Fig.  7.  It  is  rect- 
angular in  form;   very  solidly  constructed  of  out  stone  blocks  sur- 
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FIG.  8.— THB  FOBTBBBB. 
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mounted  by  a  cornice  (see  Fig.  8).  It  stands 
parallel  with  the  other  buildings  in  the  centre 
of  a  large  square,  the  ground  rising  slightly  on 
all  sides  towards  it  (see  Fig.  9).  It  does  not 
appear  to  have  contained  any  chambers  or  covered 
portion,  although  there  are  indications  of  what 
might  prove  to  be  a  subterranean  entrance  on 
the  east  side.  Neither  here  nor  in  any  other  portion  of  the  ruins 
have  there  been  any  attempts  at  excavation,  notwithstanding  that,  as 
this  was  one  of  the  seats  of  the  Inca,  it  is  very  possible  that  treasure 
lies  buried.  Some  gold  objects,  I  am  informed,  of  exceedingly  fine 
workmanship,  have  been  accidentally  discovered  in  times  gone  by,  and 
I  should  consider  it  probable  that  search  and  excavation  might  well 
be  repaid,  for  it  is  well  known  that  the  Inca  always  possessed  quan- 
tities of  gold,  much  of  which  was  buried  on  the  advent  of  the  Spaniards. 
The  portion  of  the  city  separated  from  that  upon  the  plain— or 
possibly  at  one  time  the  intervening  space  also  contained  dwellings — 
is.  as  previously  stated,  situated  upon  some  limestone  hills  to  the  west, 
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and  overlooking  the  fortress  and  castle.  These  hills,  it  may  be  noted, 
are  of  very  marked  stratification,  and  large  quantities  of  limestone 
blocks  have  been  removed,  donbtless  to  bnild  the  city  below. 

As  seen  by  the  sketch-plan  (Fig.  10),  this  oommnnity  oonsists  of 
a  series  of  **  streets,"  if  they  may  be  so  termed,  or  rows  of  honsee,  where 
the  street  or  passage  was  npon  the  upper  side  of  each  row.  Some  of 
the  houses  are  ciroalar  and,  in  the  lower  rows,  some  distance  apart. 


Ruins 


"-yr.">\\\\\''\ 

'  •  •  1 1  I  ' 
Rut'ns 

FIG.   9.— SKBTCH-PLAN  OF  THB  BUINBD  CITY.      APPBOXIICATB  SCALE,  0K)1  =  100. 


Next  above  comes  a  row  of  circular  houses  only  about  6  feet  apart ; 
still  higher,  square  single  houses,  followed  by  several  rows  of  square 
double  houses.  They  are  all  about  the  same  size — 20  feet  in  diameter, 
or  across  the  square.  The  walls  are  built  of  unsquared  blocks  of  stone ; 
the  circular  houses  are  true  circles;  the  square  with  quoins  at  the 
angles,  and  with  lintels  roughly  shaped  over  doors  and  windows.  The 
stones  are  bedded  in  earth  or  mortar,  all  placed  with  care,  and  the 
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inteiatioes  fitted  iwith  angular  fragmentB  of  stone  driven  in.  The  walls 
aie  about  2  feet  in  tbicknees.  A  small  door  on  the  upper  side,  about 
1  foot  6  inches  square  only^  gives  acce:s,  and  a  small  window  on  the 
lower,  light.  Undoubtedly,  security  against  attack  or  intrusion  was 
the  dominant  note  of  their  oonstruction. 
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FIG.  10. — APPB0XIMAT£  SKETCH- FLAK  OF  PA.RT  OF  THE  RUINS  OF  UCANUCO   VIKJO. 

I  rode  along  these  **  streets  "  on  mule-back,  but  time  did  not  permit 
me  to  oount  the  number  of  dwellingF,  of  which  there  must  be  several 
thousand,  as  the  rows  continue  for  possibly  1000  yards  around  the  hill 
to  the  south.  There  they  stand,  mute  witnesses  to  a  large  population, 
which  lived  and  moved  and  had  its  beiog  in  centuries  paet,  and  whose 
veetiges  are  now  but — 

**  Blown  about  the  desert  dust, 
Or  sealed  within  the  iron  hills." 

On  the  plan  (Pig,  9)  is  marked  the  "  Inca  road."  I  followed  this 
road  for  a  short  distance,  and,  in  fact,  portions  of  it  still  form  the 
means  of  descent  from  the  plain  to  the  river  Yizoarra,  an  arm  of  the 
Maranon.  It  passes  down  a  steep  ravine,  and  is  formed  of  circular 
steps  of  unhewn  stonep.  This  desoends  to  the  river  near  the  town  of 
Aguamiro,  or  La  Union,  a  distance  of  a  few  leagues,  and  paises  the 
river  Vizcarra  by  a  bridge,  only  a  portion  of  the  original  abutments  of 
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whioh  remaio.  To  the  east  of  the  ruins  ruoB  the  river  liaranon  proper, 
beyond  the  hills  shown  in  the  sketch  of  the  baths,  looking  east,  and 
the  Inca  road  continues  to  the  river,  crossiog  it  at  its  exit  from 
Lake  Laurioooha,  the  source  of  the  Maran  m,  by  a  well-preserved  luoa 
bridge  formed  of  slabs  of  stone. 

Time  would  not  permit  me  to  devote  more  than  one  day  and  a 
half  to  the  ruins,  which  are  worthy  of  more  study  than  I  was  able 
to  give.  Possibly  I  may  have  committed  some  errors  in  descrip- 
tion; for  example,  what  is  generally  termed  the  ** fortress"  may  really 
have  been  the  '*  temple  of  the  sun,"  for  such  existed  in  the  city.  I  was 
obliged  to  push  on  to  the  south  to  reach  a  point  some  5  leagues  away. 


I'lG.    J 1.— DISTANT  VIEW  OP  CITY  ON  THE  HILL,  HUANUCO  VIEJO.      POBTBEfiS  IN  THE 

FOBEGBOUND. 

and  evening  was  falling  when  I  gave  the  order  to  strike  the  tent  and 
load  the  mules. 

Very  picturesque  and  impressive  was  the  place  as  the  long  shadows 
fell  across  the  tableland,  the  sun's  disc  nearing  the  western  horizon 
upon  the  hills  which  crown  the  Vizcarra.  The  clouds,  a  scarlet  curtain 
of  rare  and  filmy  texture,  strove  as  if  to  hide  his  exit,  and  from  below, 
rather  than  from  above,  appeared  the  shades  of  evening.  Already  far 
away  appeared  like  dark  spots  upon  the  plain  the  forms  of  my  mules, 
the  cries  of  the  impatient  "arrieros"  lost  in  the  distance,  and  the  only 
living  beings  upon  the  spot  were  myself  and  the  mule  I  bestrode. 
Some  attraction  of  contemplation,  bom  of  the  influence  of  the  dying 
day,  held  me  momentarily  to  the  place— contemplation  of  those  old,  sad 
vestiges  of  a  perished  civilization,  for  the  ruined  handiwork  of  man  is 
ever  fraught  with  serious  cogitation  to  thinking  man.  That  strange 
old  monarchy,  that  industrious  race,  before  whose  habitations  I  stand  ! 
They  are  gone.  What  part  have  they  played  in  the  scheme  of  a 
universe,  they  whose  only  vestiges  are  these  stones? 

The  light  faded  from  the  western  sky ;  save  that  pearly  tint  of 
momentary  beauty  following  the  after-glow;  and  a  single  star, 
dominant  of  Iha  horizon,  gleamed  like  a  pale  jewel  against  the  vault 
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of  heaven,  whilst  the  purple  haze  below,  which  slowly  grew  to  being, 
brought  silenoe,  night,  and  solitude.  The  breease  whispered  among  the 
deserted  halls  of  the  Inca ;  the  wild  oats  growing  above  the  entablature 
swajed  softly,  as  if  they  murmured,  **  As  a  flower  of  the  field  so  he 
floanahes;  for  the  wind  passes  over  it  and  it  is  gone;  and  the  pkoe 
thereof  shall  know  it  no  more  I " 

As  will  be  seen  by  the  map,  the  Maranon  divides  near  the  town  of 
Paohes,  one  branch  descending  from  the  south,  and  the  other  from  the 
Bouth-west.  The  former  is  the  Haranon  proper,  and  at  this  point  is 
only  about  50  miles  from  its  source — Lake  Lauricocha.  The  latter  is 
tenned  the  '^Yizcarra,"  and  has  its  origin  in  the  Cordillera  of  the 
Andes,  near  Huarapasca. 

Almost  the  whole  of  the  district  described  in  th€se  notes  is 
hduded  between  the  parallels  of  lat  9^  and  10"^  S.,  and  is  bounded 
approximately,  on  the  east,  by  long.  75°  40'  west  of  Greenwich. 

After  leaving  the  town,  and  head  of  Province,  of  Ag^uamiro,  upon 
the  Yizcarra,  I  arrived  at  Huallanca,  a  small  place  which  is  of  growing 
importance,  due  to  mining  development  and  enterprise.  In  this 
neighbourhood  are  very  extensive  deposits  of  anthracite  coal  in  the 
qnartzite  formation,  which  in  some  near  future  time  must  cause  this 
region  to  become  important.  Also  the  ores  of  copper,  silver,  lead,  zinc, 
etc.,  are  abundant.  The  coal  formations  are  very  marked,  and  in  many 
oases  stand  vertically  within  their  enclosing  strata,  which  latter  have 
been  here  very  much  upheaved  and  distorted.  They  tower  up  to  a 
height  of  hundreds  of  metres  above  the  river,  and  from  their  topo- 
graphical formation  so  lend  themselves  to  economical  mining  methods 
that  undoubtedly  Peru  must  some  day  become  an  important  coal- 
prodncing  country. 

Leaving  the  Yizcarra  on  the  west,  near  its  headwaters,  I  arrived 

within  a  short  distance  of  my  objective  point — Chonta,  when  a  fierce 

snowstorm  overtook  us,  and  caused  us  to  lose  the  track.    On  many  of 

these  mountain  uplands,  or  *'  punas,"  interminable  swamps  exist,  and 

across  these  we  floundered  for  hours,  on  several  occasions  nearly  losing 

some  of  the  pack-animals.    One  of  these  almost  disappeared  with  its 

load  in  a  treacherous  place,  and  was  only  saved  by  superhuman  exertions. 

Shortly  afterwards  another,  in  crossing  a  bog,  went  down,  and  in 

struggling  overturned  its  load  of  provisions  and   utensils.     Freeing 

itself  partly,  the  animal  bolted,  dragging  after  it  its  burden,  and 

disappeared,  in  spite  of  our  efforts  to   stop   it,  around   the  base  of 

ft  hilL     Whilst  the   muleteers    pursued   it,   I   rode   over  the    track 

""kKaiting"  the  utensils,  such  as  pots,  the  frying-pan,  cups,  spooDS, 

packets  of  flour,  sugar,  and  coffee,  and  divers  such  articles,  which  were 

ttrewn  among  the  snow.    Night  was  upon  us ;  there  were  no  habitations 

uid  no  fuel  in  the  vicinity,  for  the  only  combustible  in  those  high 

'^punas"  is  the  dried  grass.     There  was  nothing  for  it  but  to  face 
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ciroumstanoes  as  thej  were,  and  I  gave  the  order  to  clear  a  spaoo  from 
the  snow  and  plant  the  tent.  The  altitude  was  more  than  15,750  feet, 
something  less  than  3  miles  vertically  above  sea-level !  The  icy  blast 
blew  through  and  through  us,  and  the  ¥rater  poured  in  beneath  the 
bottom  edge  of  the  canvas.  Just  previous  to  this  my  mule  had  slipped 
and  fallen,  rolling  on  to  me,  not  doing  me  more  injury,  however,  than 
that  of  a  broken  finger,  the  pain  of  which  by  no  means  detracted  from 
the  discomfort  which  I  experienced. 

But  the  traveller  who  has  chosen  the  winter  time  for  his  travels  in 
the  Andes,  against  the  advice  of  his  friends,  must  make  light  of  the 
consequences,  and  I  ordered  a  trench  to  be  dug  on  the  upper  side  of  the 
tent,  which  prevented  the  water  entering  and  further  wetting  the 
bedding,  etc.,  whilst  the  snow  shortly  covered  the  canvas  to  a  depth  of 
a  foot  and  afforded  protection  from  the  cold.  A  small  alcohol  lamp 
which  I  carried  for  emergencies,  afforded  the  means  of  making  coffee, 
and  I  was  able  to  obtain  a  few  hours*  sleep ;  my  only  preoccupation 
being  for  the  unfortunate  mules,  who,  exposed  to  the  gale,  found  but 
little  fodder  for  the  depth  of  snow. 

My  three  **  Cholos,"  who  had  been  my  only  companions  dui-iog  this 
arduous  expedition,  resisted  uncomplainingly  the  hardships  they  were 
called  upon  to  suffer.  Wet  to  the  skin  and  exhausted  with  the  pursuit 
and  capture  of  the  mule,  they  nevertheless  put  forth  every  effort  towards 
securing  the  comfort  of  the  '^  patron,"  for  I  have  always  been  fortunate 
in  being  able  to  attach  these  faithful  fellows  to  me  by  simple  methods  of 
strict  justice  towards  them. 

On  the  following  day  all  my  hardships  were  forgotten  and  rewarded 
on  the  examination  of  my  concession  in  Chonta,  which  proved  to  be  of 
great  value.  It  embraces  a  large  area  of  cinnabar-bearing  formation, 
and  may  prove  to  be  one  of  the  most  important  quicksilver  mines  in  the 
world. 

The  altitude  is  14,600  feet,  and  the  place  is  stated  by  Baimondi,  in 
his  work  published  in  1874,  to  be  ''one  of  the  highest  inhabited  places 
on  the  globe."  The  mines  were  discovered  in  1756,  owing  to  an  order  by 
the  Crown  of  Spain  for  the  search  for  new  quicksilver-mines,  and  in  the 
past  have  produced  a  great  deal  of  this  metal. 

From  Chonta  I  obtained  a  view  of  the  hills  which  bo  and  Lake 
Lauricocha,  the  source  of  the  Maranon,  only  about  20  miles  distant 
from  where  I  stood,  and  on  the  south-west  arises  a  magnificent  series  of 
snow-capped  peaks,  whose  name  I  was  unable  to  obtain.  I  could  not 
bleep  here  during  several  nights,  owing  not  so  much  to  the  cold  as  to  the 
exceeding  rarefaction  of  the  atmosphere.  The  organs  which  are  affected, 
however — the  heart,  the  lungd,  the  brain — soon  accustom  themselves  to 
their  environment. 

It  was  a  source  of  much  regiet  to  me  that  I  was  unable  to  arrive 
actually  at   the  lake,  but  it   was  impossible.      My   men   were  worn 
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ont  with  ooostant  exposure,  and  ill  with  '*  teroianM,**  or  intermittent 
fever,  and  could  no  longer  endnre  theee  high  altitudes.  The  mnles 
were  not  in  a  condition  to  pass  the  swamps  between  ns  and  the  lake, 
for  the  ToadF,  dne  to  the  exceptionally  rainy  season,  had  become 
converted  into  such,  and  the  only  fit  member  of  the  party  was  now  myself. 
However,  I  have  to  visit  the  region  again  shortly,  and  in  the  proper 
season  these  difficulties  do  not  occur.  But  I  beheld  the  blue  hills  above 
the  lake  as  a  sort  of  "  promised  land,"  to  which  I  had  been  denied 
admi^on. 

From  this  point  I  began  my  return  journey  to  Huards,  passing  the 
samniit  of  the  Andes  again  at  another  point — the  pass  of  **  Iluarapaffcs,*'* 
altitude  15,666  feet  The  end  of  March  was  approaching,  and  the 
expiring  winter  peemed  bent  upon  expending  its  last  fury  upon  the 
head  of  the  traveller  who  had  defied  it  in  its  stronghold.  For  eight 
long  hours,  as  I  passed  the  summit,  the  wind  and  snow  and  sloet  came 
out  of  the  west  in  long  horizontal  lines,  converging,  apparently,  upon  the 
track  where  I  descended.  For  eight  long  hours  we  plodded  on  without 
ODce  descendirg  from  the  saddle,  except  for  an  instant  near  the  summit 
to  rearrange  the  pack-mules'  burdens.  Between  those  tearing  tempest- 
clouds  the  sun  flashed  out  for  one  brief  moment,  lighting  up  that 
labyrinthine  vnldemess  of  eternal  snows,  the  roof  of  the  world,  and 
flinging  strange  shadows  upon  the  appalling  terraces  of  that  vast  solitude. 

It  was  but  a  brief  respite.  The  thunderclouds  gathered  in  front, 
the  lines  of  descending  snow  again  increased  their  vigour,  and  the 
winter  lightning  flashed.  The  gathering  volume  of  the  stream  in 
front  of  me,  which  formed  the  *'  roeil,'  hissed  angrily  as  it  brushed  aside 
the  pebbles  in  its  path.  The  scene  was  changed  again.  ''  And  such  a 
change.  Oh,  night  and  darkness,  thou  art  wondrous  strong ! "  For  the 
Andean  night  closed  ir,  and  the  weary  pack-mules  could  scarce  advance. 
A  shepherds'  cottage — incredible  that  these  people  live  at  such  an 
altitude — gave  shelter  at  length,  and  permitted  the  preparation  of  some 
"  breakfast,"  for  it  was  the  first  meal  we  had  been  able  to  partake  of. 

But  I  could  not  sleep.  The  cold  and  the  rumbling  of  the  avalanches 
on  the  peaks  behind  the  houee  drove  sleep  away. 

At  5  a.m.  I  stood  outside  the  wretched  hovel.  Will  the  morning 
never  come?  The  cold  is  intense,  the  breeze  freezes  my  finger-tips  and 
ears,  and  scarcely  the  faintest  gleam  comes  from  the  snow  beyond. 
Will  "the  day-spring  from  on  high"  never  visit  us?  It  comes  as 
1  itand  there  !  In  the  east  a  faint  light  appears  through  the  driving 
i&ow,  and  from  behind  a  distant  hill  a  tearing  veil  of  cloud  makes  way 
W  a  lake  of  blue,  and  in  an  instant  closes  again  as  if  reluctant  to 
i^ase  the  firmament  from  its  dun  dominion.  Will  day  never  dawn  ? 
^^gam  the  icy  biceze  blows  past,  and  I  feel  faint  for  lack  of  food  and 


*  PiroQoanoed  Wh»-im-poB-ka. 

/Google 


Digitized  by  ' 


166  THR  RUINS  OF  «HUAKUCO  VIEJO,"  OR  OLD  HUANUOO. 

sleep.  "  Get  up,  lazy  animals,  and  make  my  coffee ! "  This  to  tbe 
sleeping  **  obolos,"  who  roll  over  and  arise. 

At  last  the  day.  I  do  not  wonder  that  the  anoient  Incas  worshipped 
the  snn.  A  beam  shoots  npward — the  arm  of  the  sun-god,  a  sunbeam, 
and  banishes  the  hungry  clouds  of  night.  It  grasps  the  veil  of 
darkness  and  hurls  it  aside ;  the  mists  roll  off  adown  the  Talley ;  tbe 
eternal  snow  upon  the  everlasting  peaks  fast  tinges  with  a  rosy  ligbt ; 
the  tint  is  reflected,  is  flung  into  the  western  sky ;  a  bird  twitters  among 
the  grass  and  snow.     It  is  day  I 

We  journey  onward  and  downward.  The  formation  is  limestone, 
and  I  halt  for  a  moment  to  sketch  a  huge  fossil  "  ammonite,"  which 
stands  facing  the  road  like  a  stone  carved  with  an  Inca  scroll. 


PIG.   12.— FOSSIL  AMMONITES  IN  THE  ANDES,  14,764  FEET  AI/TITUDE. 

The  numl)er  of  these  fossils  at  this  point  is  remarkable ;  they  stand 
in  rows  like  an  arrested  and  petrified  "school,"  in  marked  vertical 
strata,  or  series  of  strata,  which  run  north  and  south.  Their  diameter, 
or  at  least  that  I  measured,  was  2  feet  8  inches  across  the  curved 
portion.  The  nucleus,  or  central  portion,  appears  to  be  better  preserved 
than  the  rest,  and  hundreds  of  these  centres,  in  the  form  of  flattened 
spheros,  strew  the  track  as  it  runs  across  the  formation. 

Still  we  descend,  and  the  streams  now  flow  westward,  carrying  their 
dehria  to  the  Pacific  ocean.  The  traveller  is  witnessing  in  these  heavy 
storms  the  formation  of  new  "  horizons,"  and,  relatively  of  course,  the 
Andes  are  being  worn  away  before  his  eyes.  The  head  of  a  valley 
is  reached,  and  I  am  tempted  to  sketch  some  of  the  natural  "  reservoirs,** 
or  lakes,  the  remarkable  symmetry  of  whose  enclosing  moraines  seems 
the  work  of  man  in  an  artificial  embankment.  Some  of  these  are 
IGO  feet  high. 

There  are  three  Cordilleras  to  be  passed  by  this  route,  that  is  to 
say,  three  "  undulations  '*  of  the  Cordillera,  and  after  two  days'  riding 
we  descend  to  the  plain  or  "  pampa  *'  of  Lampas.  This  plain,  which 
is  some  10  leagues   broad,  is  remarkable  for  its  exceeding  flatness, 
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gtretofaiDg  away  before  the  Tiew  of  the  traveller  to  whfre  its  horizon* 
line  cuts  the  base  of  the  hills  which  bound  it.  It  is  of  a  grayel  forma- 
tion, partly  auriferons.  On  its  sonth-weeterly  side  is  Lake  Concoooha, 
the  source  of  the  river  Santa,  which,  as  before  stated,  flows  north- 
westerly to  the  Pacific  ocean,  down  the  valley  of  Haaylas.  The  hills 
above  this  lake  are  of  somewhat  remarkable  forms  of  volcanic  rook,  and 
various  metalliferous  ores  are  found  there.  The  altitude  of  this  plain 
and  lake  is  13,124  feet. 

From  this  point  to  Huardz  the  road  follows  the  verge  of  the  river, 
a  distance  of  about  16  leagues,  passing  in  turn  the  towns  of  Tica- 
pampa  and  Eecnay,  where  a  good  deal  of  mining — principally  silver  ores 
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FIG.   13. — NATURAL  LAKES  IN  ANDEAN  VALLEY   (TERMINAL  AND  LATKRAL  MORAINFS). 

—is  carried  on.  The  river  was  in  flood  below  the  lake  where  we  passed, 
and  one  of  the  mules  was  nearly  carried  away.  A  survey  has  l)een 
made  for  a  railway  along  this  valley  to  Chimbote  on  the  coast,  and 
would  undoubtedly  form  a  paying  enterprise. 

The  buildings  and  towers  of  Iluar^z,  as  I  approached  it,  seemed, 
after  the  primitive  places  where  I  had  eojonrned,  to  form  a  "grand 
metropolis,"  such  is  the  effect  of  comparison.  The  panorama  (Plate  I.) 
gives  an  excellent  idea  of  the  city  seen  from  afar.  I  was  glad  to  arrive. 
I  was  weary  of  battling  with  the  elements  ;  my  mules  were  in  need  of 
rest  and  good  fodder ;  my  men  anxious  to  be  with  their  families.  My 
spurs  were  worn  down  to  the  rowels,  and  my  indiarubber  cape  absolutely 
rotten  with  continued  wettings;  and  the  prospect  of  a  comfortable  bed, 
dean  surroundings  and  good  food,  and  other  usual  adjuncts  of  civilized 
man,  were  most  alluring. 

The  religious  processions  in  Huardz,  for  tie  ''  Semana  Santa  "  (holy 
week),  were  near  at  hand,  and  in  these  interior  towns  of  Peru  the  cere- 
monies of  the  Church  are  carried  to  extremes.     These  matters,  however. 
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aro  principally  perpetuated  by  the  priests  and  the  Indians,  the  upper 
class  standing  aloof.  Life-sized  figures  of  "  Jesucristo  "  and  the  soldier- 
executioners  are  arranged  on  a  large  platform,  and  borne  through  the 
streets  on  the  shoulders  of  Indians.  In  this  connection^  it  is  to  be 
observed  that  the  Indians  do  not  reverence  these  images  as  such,  but 
declare  that  they  are  the  actual  personific€Uion  or  embodiment. 

Beligious  objects  of  the  Incas  were  recently  discovered  close  to 
Huar&z,  in  a  subterranean  temple,  part  of  which  still  remaina  The 
objects  were  found  upon  an  altar  of  curious  conical  form,  having 
beneath  it  an  apparatus  for  acoustic  purposes.  They  consist  principally 
of  discs  of  gold,  silver,  and  copper,  tied  together  with  a  ribbon  of  gold, 
strong  and  flexible ;  cylinders  of  the  same  metals,  similarly  secured ; 
shells  formed  of  delicate  leaves  of  gold ;  two  porphyry  figures  represent- 
ing some  animal — ^buU  or  lion ;  and  two  sea-shells. 

The  occurrence  of  the  three  metals  mentioned,  which  always  appear 
among  Inoa  traditions  in  the  neighbourhood  of  this  part  of  Fern,  has 
a  special  signification.  The  Incas  of  this  region  were  not  necessarily 
sun- worshippers,  but  adored  an  imaginary  being,  whom  they  termed 
"  Vira-cooha.**  There  was  no  tangible  representation,  exactly,  of  this 
deity,  and  the  translation  of  the  word  signifies  "lake-foam,"  the  idea 
being  to  represent  something  beautiful,  ideal,  pure,  and  intangible,  yet 
real  and  possible.  The  Indian  word  Mistif  which  in  Spanish  is  rendered 
"caballero,"  was  also  used  to  convey  the  sense  desired,  and  the  only 
possible  word  in  English  which  could  express  this  idea  is  "  gentleman," 
but  in  its  highest  and  true  sense.  Their  "  god,"  therefore,  was  "  a 
gentleman,"  and  it  must  be  conceded  that  not  many  higher  ideals  have 
existed  among  the  beliefs  of  the  nations  of  the  world. 

To  return  to  the  gold,  silver,  and  copper.  The  "  genesis  "  of  these 
people,  or  history  of  creation  for  them,  was  that  there  fell  from  heaven 
in  ages  past  an  egg  of  copper,  from  which,  upon  its  reaching  the  earth, 
the  first  Indians  issued.  After  a  time  a  second  egg  fell,  of  silver,  from 
which  sprang  the  •*  Nushta^'*  or  nobility ;  whilst  again,  after  a  long 
lapse  of  time,  a  third  egg,  but  of  gold,  also  fell,  and  from  this  came  forth 
the  Inoa.  It  is  to  be  observed  that  the  **  sacred  number "  of  three  is 
represented  in  this  genesis. 

To  conclude,  I  have  only  lightly  touched  on  the  inexhaustible  and 
interesting  field  which  this  part  alone  of  Peru  offera,  and  the  territory' 
which  I  have  endeavoured  to  descril)e  is  but  a  portion  of  the  vast  area 
of  the  republic. 
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THE  UPPER  MABANON. 

Some  Notes  upok  an  Expeditiow  thkreto. 

Towards  the  end  of  March,  of  the  present  year  (1904),  I  returned  to 
Hnardz  from  an  expedition  to  the  npper  HaraiLon  and  the  region 
bordering  thereon.  The  primary  object  of  my  jonmey  was  to  examine 
and  take  possession  of  some  gold  and  qnicksilver-bearing  concessions, 
which  I  had  acquired  previonsly;  but  in  addition  I  desired  also  to 
stady,  as  far  as  time  wonld  permit,  the  general  geological  conditions 
of  the  district,  as  well  as  to  become  acquainted  with  the  ways  of  the 
natives,  and  to  visit  some  of  the  nnmerons  rnins  of  the  bygone  Incas, 
which  exist  in  great  abundance  there. 

In  a  paper  recently  read  before  the  Boyal  Oeographical  Society 
(Joumaly  vol.  25,  p.  620),  I  gave  a  brief  description  of  my  passage 
of  the  Andes  near  the  city  of  Hnar£z,  and  some  photographs  which 
aooompany  this  acconnt  will  enable  an  idea  to  be  formed  of  the 
character  of  the  region  I  traversed.  Unfortunately,  some  of  the  best  of 
those  which  were  taken  en  route  were  spoilt  by  the  breaking  of  the 
negatives,  and  could  not  be  reproduced.  I  also  spoke  in  that  paper  of 
the  peak  of  Huascaran,  which  towers  upwards  in  its  rare  splendour 
slightly  to  the  north  of  Huar&z.  The  name  of  *< Huascaran"  was 
given  to  the  mountain  by  Baimondi ;  its  real  name,  and  that  by  which 
it  is  known  among  the  Indians  of  the  vicinity,  is  "Mata-raju,"  which 
means  *'  the  double  point  of  snow,'*  for  it  presents  two  peaks. 

It  has  not  been  the  writer's  good  fortune  to  know,  with  the  excep- 
tion of  the  Sierra  Nevada  of  California,  and  the  snow-capped  volcanoes 
of  Mexico,  any  of  the  great  mountain  ranges  of  the  world  other  than 
the  Andes,  which  he  has  crossed  some  seven  or  eight  times,  and  therefore 
he  is  nnable  to  make  comparison  therewith.  Other  travellers  have 
doubtless  decided  as  to  the  relative  grandeur  of  the  world's  mountain- 
chains,  but  the  varying  magnificence  of  the  Andes,  with  the  changes 
of  form  due  to  different  geological  formations,  must  ever  command  the 
admiration  of  the  beholder. 

I  have  always  the  feeling,  when  standing  on  these  stupendous 
lommits,  of  being  '*  on  the  edge  of  matter."  What  are  they  for,  these 
edges  and  films  and  threads  of  snow,  pointing  upwards ;  these  strange 
saw-teeth  with  which  the  world  seems  to  be  ploughing  its  way  through 
these  huge  soft  masses  of  cumulus  vapour  which  extend  before,  beyond, 
around,  and  below  me  ?  I  seem  to  stand  on  the  top  of  this  sphere,  and 
to  feel  it  floating  in  some  sustaining  medium  ! 

Between  two  rock-masses  below  the  summit  of  "Mata-raju"  onr 
inil  passed  in  the  descent  of  the  eastern  slope  (16,076  feet).  Night 
was  banning  to  fall,  and  we  sought  shelter  in  a  spacious  cave  in  the 
^ey  below. 
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The  ont-of-the-world  town  of  Hnantar  is  one  of  the  moet  primitive 
places  that  can  be  imagined ;  the  chief  feature  about  the  inhabitants  is 
the  prevailing  deformity  known  as  "coto,"  or  technically  "bodo/ 
and  consists  of  an  enormous  double  swelling  of  the  neck,  which  hangs 
down  like  great  pouches.  This  strikes  pity  and  disgust  into  the  mind  of 
the  foreigner,  especially  when  it  is  known  that  the  disease  has  its 
simple  remedy  in  the  use  of  iodine,  and  results  solely  from  negligence 
and  lack  of  initiative  on  the  part  of  the  better  members  of  the  com- 
munity. Here  is  a  field  for  a  self-denying  doctor,  who  would  sacrifice 
himself  to  dwell  among  these  poor  and  backward  inhabitants  of  this 
district 

Near  this  town  are  numerous  ruined  habitations  and  forttesses  of 
the  "  Oentiles,"  as  the  present  inhabitants  of  Peru  term  the  ancient 
dwellers  of  the  country  ;  and  in  the  quartzite  formation  are  numerous 
silver  and  silver-lead  mines,  which,  however,  are  scarcely  worked  by 
the  modem  Indians.  Some  veins  of  bismuth  are  also  encountered  near 
here ;  coal  too  occurs.  The  name  of  this  town  is  derived,  I  was  informed 
there,  from  a  corruption  of  the  Spanish  words  '*  Aguantar  6  Beventar," 
meaning  literally  "  Suffer,  or  burst ; "  this  having  been  the  mandate  of 
the  Spaniards  in  that  neighbourhood,  who  forced  the  Indians  to  abandon 
their  dwellings  in  the  almost  inaccessible  hills  and  to  form  a  town  on 
the  plain  below,  the  actual  site  of  Huantar. 

At  the  foot  of  the  Cordillera  is  the  castle  of  Chavin.  These  ruins 
are  of  much  interest,  and  worthy  of  study.  They  are  quite  extensive, 
principally  subterranean,  and  have  been  built  of  squared  stones  care- 
fully set.  I  had  but  little  time  to  examine  these  ruins,  intending  to 
return  later.  The  portion  I  examined  consists  of  a  series  of  small 
square  underground  chambers,  communicating  with  each  other  by 
passages,  and  also  by  curious  small  horizontal "  shafts,"  not  large  enough 
to  admit  the  l>ody  of  a  man.  It  is  stated  that  below  these  chambers 
exists  a  similar  series ;  and  certainly,  upon  looking  down  a  hole  which 
had  been  formed,  accidentally  or  by  design,  in  one  of  the  passages,  a 
space  or  chamber  was  'apparently  observed.  It  is  difficult  to  know 
what  purpose  these  apartments  served ;  possibly  they  were  dungeons. 
In  one  of  the  passages  is  a  stone  column  with  characteristic  Inca  scroll 
carving  upon  it,  circular  in  form,  forming  a  monolith  of  considerable  size. 
Some  time  ago  efforts  were  made  to  extract  this  stone,  but  it  was  found 
that  it  penetrated  the  ceiling  of  the  passage  above,  and  extended  down- 
wards to  an  unknown  length,  and  absolutely  could  not  be  moved.  In 
the  i>ark  of  the  exhibition  in  Lima  is  a  large  circular  ** calendar"  stone, 
which  was  taken  from  these  ruins  and  conveyed  thither.  I  repeat  that 
these  ruins  are  worthy  of  serious  examination,  and  some  work  and  ex- 
cavations would  undoubtedly  disclose  matters  of  interest,  and  possibly 
unearth  some  treasure. 

Close  to  the  castle  is  a  bridge,  which  was  built  by  the  looas. 
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spanning  a  stream  which  desoends  from  the  Oordillera.  The  prinoipal 
feature  of  this  structure  is  that  the  floor  is  composed  of  single  slabs  of 
stone  from  12  to  16  feet  in  length.  The  photogpitph  of  this  bridge  is 
somewhat  defectiye,  but  an  idea  may  be  formed  of  its  structure  thereby. 
The  four  pillars  at  the  comers  are  modem,  and  the  carred  stone  heads 
built  therein  were  taken  from  one  of  the  subterranean  ohambers  of  the 
castle,  and  are  good  examples  of  looa  carving  (Plate  II.). 

In  Huantar  I  lodged  as  the  guest  of  the  "  govemor/*  or  **  gobemador,'* 
the  petty  authority  of  the  plaoe.  I  there  obeerred  the  method  by  which 
the  Indians  make  their  complaints  or  '*  state  the  case**  in  any  question 
they  may  have  to  lay  before  him.  Before  presenting  themselves,  they 
arrange  the  formula  in  which  the  plaint  is  to  be  deliTcred,  concocting 
certain  phrases  which  they  deliver,  all  speaking  at  the  same  time,  the 
same  words,  in  a  monotone,  reiterating  the  phrases  without  any  pause  ; 
this  in  the  "  Quichwa  "  dialect,  and  it  lasts  some  ten  or  fifteen  minutes, 
during  which  the  *'  gobemador  "  listens  patiently  and  judicially,  and 
then  announces  his  decision.  The  complainants  may,  for  example,  have 
come  to  supplicate  for  the  release  of  some  friend  or  relative  who  has 
been  confined  in  jail  for  some  petty  theft  or  misdemeanor,  and  the 
plaint  may  take  this  form:  '*Tete"  (father),  ** permit  that  our  dear 
relative  be  released ;  Tete,  permit  that  our  dear  relative  be  released ; 
Tete,  etc.,  etc.,"  ad  infinitum.  If  any  one  of  them  fails  to  perform  his 
part  in  the  chorus,  or  has  done  it  perfunctorily,  the  rest,  upon  leaving 
the  presence  of  the  authority,  fall  upon  him  and  thrash  him  soundly 
with  sticks,  saying,  "  Thou  hast  not  fulfilled  thy  part ;  thou  art  use* 
less." 

In  these  remote  towns,  the  Church  and  priestly  influence  plays  an 
important  part,  and  both  are  matters  of  wonder  to  the  foreigner.  The 
edifice,  which  is  generally  built  in  a  primitive  manner  of  ''  adobes,"  is 
stocked  with  gaudy  images  and  tinselled  trappings  of  every  description, 
crude  and  grotesque.  The  day  I  visited  the  church  of  Iluantar  was 
some  saint's  day — I  forget  which — and  the  building  was  filled  with 
vegetables  and  earthern  pots  of  '*  chicha,"  the  native  drink  made  from 
maize.  These  were  not,  however,  presented  as  a  "harvest  thanks- 
giving," but  were  placed  there  in  order  that  "the  spirits  of  the 
departed  might  not  suffer  hunger ; "  and  really,  in  the  belief  of  the 
donors,  the  comestibles  were  to  satisfy  the  hunger  of  their  relative  who 
had  died,  wherever  they  might  be  imagined  to  be  at  the  time.  I  met 
one  old  Indian  woman  as  I  left  the  building,  staggering  under  the 
weight  of  an  enormous  earthen  jar  of  this  beverage — chicha,  and  to 
my  question  she  replied,  in  broken  Spanish,  that  her  beloved  husband 
had  been  fond  of  "chicha"  during  his  life,  and  that  she  feared  he 
might  be  in  need  of  the  same  refreshment  now !  It  is  a  fact  that 
the  priests  permit  and  even  encourage  this  superstition  in  some  places, 
themselves  making  use  of  the  articles  afterwards.    When  I  mentioned 
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this  matter  to  the  "  gobemador,"  he  piofessed  to  be  very  indignaBt,  as 
it  was  ''  against  the  law ; "  and  he  made  a  show  of  going — as  he  said — 
**  to  have  the  whole  ohnrch  cleared  ont."  I  snspeot,  however,  that  this 
was  only  for  the  benefit  of  the  "Ingles,"  and  this  suspicion  was 
strengthened  on  partaking  of  part  of  a  fat  fowl  at  table  later,  which  I 
recognized  as  having  seen  in  the  temple  I 

To  describe  the  remarkable  customs  and  superstitions  of  these  poor 
and  backward  people  on  the  eastern  side  of  the  Andes  would  occupy  tco 
much  time  and  space.  They  inspire  me  with  pity.  "  Knowledge  to 
their  eyes  her  ample  page,  rich  with  the  spoils  of  time,"  unrolls  so 
infinitely  slowly  for  them.  They  have  the  weight  of  centuries  upon 
them,  dragged  down  by  the  chain  of  deadly  ignorance,  inheritance  of 
their  Iberian  conquerors. 

I  have  accomplished  the  journey  from  Huardz  to  Ghavin  in  one  day, 
but  it  is  a  very  hard  clay's  ride.  The  distance  is  only  about  14  leagues, 
but  the  main  range  of  the  Andes  has  to  be  passed  midway,  and  from 
Huar&z  one  rises  from  9908  feet  to  15,256  feet,  the  snmmit  of  the  pass 
of  Yangshallas,  and  descends  again  to  10,500  feet  at  Chavin,  a  steep 
and  trying  "  road,"  where  a  horseman  is  generally  pelted  for  hours  with 
drifting  snow,  and  chastised  by  the  bitter  blast. 

Beneath  this  summit,  by  means  of  a  tunnel,  would  pass  the  Pan- 
American  railway,  according  to  a  survey  made  some  years  ago. 
Although  the  summit  of  the  pass  is  above  the  perpetual  snow-line,  it 
is  a  rather  remarkable  fact  that  the  snow-cap  does  not  cover  the  road, 
notwithstanding  that  it  lies  on  either  hand  at  a  distance  of  a  few 
hundred  metres.  I  have  been  informed  by  the  natives  that  the  snow- 
cap  existed  here  formerly,  but  that  "  the  snow  disappears  always  from 
the  immediate  vicinity  when  there  is  continual  traffic,"  presumably 
due  to  the  continued  presence  of  living  beings.  Whether  the  hypothesis 
is  well  founded  or  not  I  am  not  prepared  to  say ;  but  it  is  fo  be  noted 
that  the  same  fact  has  been  observed  on  other  passes  which  oroes  the 
same  range ;  for  example,  that  of  *^  Huarapasca,"  some  leagnes  to  the 
sooth,  which  I  speak  of  laier. 

The  formation  here  is  limestone,  which  stands  up  in  enormous 
vertical  strata,  and  numerous  small  lakes  occur,  generally  presenting 
the  appearance  of  having  been  artificially  dammed  up  by  embankments, 
which  are  really  moraines  left  by  the  retiring  snow-cap.  In  this 
connection  it  may  be  observed  that,  according  to  the  observations  of 
the  people  of  the  region,  the  perpetual  snow-cap  has  retired  and 
diminished  very  notably  during  last  century,  at  least  upon  this  portion 
of  the  Andes. 

I  have  again  to  confess  that  the  photographs  taken  here  were  not  a 
success,  and  I  must  have  recourse  to  my  note-book  for  a  sketch  of  the 
formation  (Fig.  14).  Nearing  the  summit  the  roads  are  formed  by 
a  series  of  rude  steps  excavated  in  the  rock,  or  piled  up  of  flat  slabs 
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of  stone.  Ib  the  baokgronnd  on  this  partioalar  fiimmit  are  peaks 
of  pronoonced  and  often  oarions  form,  and  the  oontraat  of  the  marked 
8trati£oation  of  the  rook  and  the  dazzling  ■niface  of  the  snow  is 
striking. 

The  lake-formation  near  the  summit  is  interesting  as  showing 
the  probable  origin  of  springs  in  the  regions  below,  the  thawed  snow 
entering  the  lines  of  oleayageof  the  Tertioal  strata,  and  being  oonduoted 
thenoe  to  lower  levels. 

These  *'  appalling  ramparts  "  of  nature  tower  heayenwards  at  all 
angles,  and  frown  down  upon  the  narrow  way  in  stern  rigidity. 


FIG.   14. — SUMMIT  OP  THE   AITDES,   SHOWING   STRATIFICATION    AND   LAKE-FORMATIONS 

15,256  PBKT. 


The  small  lakes  in  the  sketch  are  exactly  at  the  summit.  On  the  left- 
hand  side  (the  east),  the  waters  of  the  melting  snow  gather  in  streams, 
and  descend  to  the  tributaries  of  the  Maranon,  finding  their  outlet  a 
thousand  leagues  away,  by  the  Amazon,  upon  the  Atlantic  coast.  On 
the  right-hand  side  they  flow  to  the  river  Santa,  and  debouch  at 
Chimbote  in  the  Pacific  ocean. 

At  the  foot  of  the  Cordillera  exist  some  thermal  springs,  which  the 
inhabitants  of  the  village  of  "  Olleros  *'  use — very  occasionally,  I 
suspect,  judging  from  their  appearance — as  baths.  This  village  is 
on  the  western  side,  and  is  chiefly  famous,  or  rather  infamous,  for  its 
cattle-  and  horse-thieves.  I  had  the  satisfaction  of  seeing  a  gang 
of  these  individuals  taken  into  custody.  Many  a  sleepless  night  have 
this  fraternity  caused  me  and  my  men  on  these  roads  of  the  interior, 
necessitating  constant  vigilance  to  avoid  the  robbery  of  our  animals. 
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I  obeeryed  that  wooden  oroBses  were  plaoed  at  the  snnimits,  and,  in 
fact,  the  sacred  emblem  is  in  evidence  in  Peru  even  in  the  most  in- 
accessible places,  as,  indeed,  it  is  thronghont  Spanish-America  generally. 
Whether  it  be  to  indicate  a  summit,  to  mark  the  leagues  on  a  mountain 
road,  the  position  of  a  spring  or  well,  or  to  hold  in  reverence  the  way- 
side spot  where  some  tragedy  has  occurred — for  whatever  object  it  be, 
the  devout  Indian  has  not  failed  to  preserve  it  there,  where  it  stands 
in  silent  sentiment ;  it  confronts  the  view,  and  from  the  chance  way- 
farer— 

"  implores  the  passmg  tribute  of  a  dgh !  * 

and  no  hand,  however  ruthless,  thinks  to  disturb  it. 

But  the  cold  and  inhospitable  summits  of  the  Andes  are  past,  and  I 
have  planted  my  tent  on  a  green  meadow  where  the  Maranon  rolls  by, 
where  the  warm  rays  of  the  sun  fall  comfortingly  upon  us,  drying  our 
clothes  and  bedding,  long  wet  and  heavy  from  days  of  rain  and  snow. 
The  famous  river  at  this  point  is  small,  and  resembles  rather  an 
English  river,  whilst  overhead  are  the  azure  expanses  and  cumulus  cloud- 
masses  of  a  "  Devonshire  '*  sky.  The  valley  slopes  are  cultivated  with 
luaize  and  potatoes,  and  numerous  villages  on  the  banks,  with  their 
white  walls  and  red-tiled  roofs,  give  at  a  distance  an  air  of  smiling 
prosperity.  This  latter  characteristic,  however,  always  vanishes  some- 
what upon  entering  the  streets,  when  the  poor  and  primitive  method  of 
living  of  the  inhabitants  becomes  evident. 

I  have  passed  in  succession  the  towns  of  San  Marcos,  Fantou,  Pun- 
chao,  the  village  and  bridge  of  Ohuquibamba,  above  which  the  first 
view  of  the  Maranon  is  obtained,  Chavin  de  Pariaca,  Tantamayo, 
Yanas  Pachas,  Ovas,  Silyapata,  and  others  whose  names  and  altitudes 
are  recorded  in  my  note-book. 

All  these  towns,  or  rather  villages,  are  more  or  less  of  a  similar  type. 
Thoy  consist  generally  of  a  small  *'  plaza,"  or  public  square,  with  the 
temple  on  one  side,  and  the  streets  radiating  therefrom  after  the  usual 
Spanish- American  style,  which  is  too  well  known  to  require  descrip- 
tion. Here  the  houses  are  of  "  tapiales,"  a  construction  in  which  the 
earth,  wet,  is  rammed  in  between  planks  set  upright,  so  forming  walls, 
after  the  stylo  of  concrete  construction. 

The  bridge  of  "  Chuquibamba  "  is  on  the  road  to  the  "  Montana,"  or 
tropical  interior  of  the  country.  The  biidge  is  a  primitive  affair  formed 
of  logs  covered  with  twigs  and  soil,  before  entering  upon  which  the 
prudent  traveller  will  alight,  lest  the  horse  or  mule  he  bestrides  break 
through  the  fragile  covering  with  its  hoofis.  The  altitude  of  the  river 
at  this  point  is  9023  feet  above  sea-level;  the  climate  is  generally 
mild,  and  might  be  compared  to  that  of  the  south  of  England.  The 
width  of  the  river  is  generally  about  90  feet  here,  but  at  the  bridge 
narrows  between   the   outcropping  rocks  to  a  few  feet,  the  channel. 
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however,  being  correspondingly  deep,   as  shown    by  the    following 

section : — 


PIG.  15.~CB06S-SKCTIOK   OF  lUVKB  MABAMON  AT  CUUgUIBAMBA. 

The  flow  of  the  current  is  swift  at  this  point,  and  I  was  nearly  carried 
away  on  one  occasion  whilst  swiniming  in  a  pool  above  the  bridge. 
The  flow,  or  volume,  according  to  my  gauging  in  January,  was  approxi- 
mately 1000  cubic  feet  per  second. 

The  river  is  famous  at  this  point  above  all  for  the  occurrence  of  gold 
b  its  bed,  and,  in  fact,  the  principal  occupation  of  a  number  of  Indians 
We  is  that  of  gold  "  washing,"  or  extraction,  both  by  men  and  women. 
I  have  personally  obtained  gold-dust  and  small  nuggets  from  the  gravel 
at  the  verge,  and,  in  fact,  a  portion  of  my  concession  covers  this  part  of 
the  river.  I  have  purchased  from  the  Indians  on  several  occasions 
Aiiggets  of  gold  weighing  up  to  half  an  ounce,  and  there  is  not  the 
least  doubt  that  great  wealth  is  contained  here.    Below  the  bridge  the 
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river  widens  out  into  a  speoiee  of  "  whirlpool,"  which,  according  to  the 
Indians,  contains  a  vast  quantity  of  gold,  deposited  by  the  current. 
Years  ago  some  persons  endeavonred  to  examine  the  bed  hero  by  means 
of  a  diving-snit,  and  I  am  informed,  but  have  not  been  able  to  voach 
for  the  truth  of  the  rumour,  that  one  of  them  perished  beneath  the 
waters. 

The  geological  formation  of  the  valley  of  the  Maranon  (Fig.  16)  in 
this  region  is  a  talcose  slate,  occurring  in  thin  bands  alternately  with 
quartz,  the  latter  generally  stained  with  limonite.  The  formation  has 
been  much  twisted,  folded,  and  contorted,  probably  by  "end  pressure/' 
and  the  quartz  is  an  **  after  deposition  "  between  the  laminee.  On  the 
western  summit  of  the  river-valley  is  a  capping  of  white  sandstone, 
and  on  the  eastern  of  red  slate-quartz  conglomerate.  The  river-level 
is  far  below  these  summits,  as  indicated  by  the  respective  altitudes  on 
the  following  section  :— 


Saadsionti 


Confflo/nerait 


FIG.   16.— CB08S-8ECT10N  OF  THE   VALLEY  OF  THE  MABaSoN,   NEAR  CHUQUIBAMBA, 

LOOKING  NOBTH. 

The  black  portions  shown  slightly  above  the  river  represent 
auriferous  gravel  deposits,  laid  down  in  previous  epochs  at  a  higher 
level. 

Leaving  the  river,  I  had  proceeded  eastwards  towards  the  "  Mon- 
tana," arriving  at  the  lakes  of  Carpa,  only  a  few  miles  from  the  tropical 
region  of  Monzon,  where  there  exist  several  factories  for  the  production 
of  cocaine.  About  85  per  cent,  of  the  alkaloid  is  pure  cocaine,  and  is 
extracted  from  the  leaves  of  the  "  coca  **  plant  or  shrub,  which  flourishes 
there  in  abundance;  altitude,  5250  feet.  The  lakes  of  Carpa  are 
very  picturesque,  and  of  some  considerable  size.  The  altitude  is 
11,483  feet. 

In  the  neighbourhood  of  the  village  of  Tantamayo,  about  4  leagues 
from  Chuquibamba,  are  numerous  old  Inca  ruins.  In  fact,  all  along  the 
road  frem  that  point  to  the  village  mentioned  are  the  remains  of  the 
fortresses  of  these  people,  crowning  almost  every  hilL  Opposite  Tanta- 
mayo is  a  remarkable  row  of  £quare  towers  on  the  summit  of  a  hill,  and 
as  I  passed  they  stood  outlined  against  the  evening  sky,  weird  and 
remantic  in  their  almost  inaccessible  abandonment.    A  little  further  on 
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the  raised  walls  and  towers  of  a  whole  anoient  village  presented  them- 
selves  to  view  at  a  torn  of  the  road,  massed  on  a  combre  ridge  on  the 
opposite  side  of  the  valley.  Above  rolled  the  sombre  night  olonds ; 
below  rolled  the  folds  of  mists  whioh  aiose  from  the  Maranon,  6500 
feet  below — the  white  fleeoy  mist  whioh  only  the  mid-day  sun  dispels — 

"  Slow  liDgeriog  up  the  bills,  like  living  things.'* 

Near  at  hand  a  mined  oastle  stands,  snoh  as  might  have  appeared  to 
the  lonely  watcher  in  •*  the  valley  of  SK  John,"  where  Triermain  harled 
his  axe ! 

In  the  gorge  to  the  left  hand  rans  the  Maranon,  but  far  below. 
The  view  is  exceedingly  picturesqae  at  evening,  bat   the  writer  is 


FIG.   17. — REMAINS  OF   INCA  CASTLE,  NEAR  TANTAMAYO  (A   PORTRESS  ABOVE 

THE  CLOUDS). 

unable  to  do  it  justice  in  the  hasty  sketch  made  in  passing.  However, 
an  idea  may  be  formed  of  the  remarkable  positions  in  whioh  these 
edifices  were  constructed,  and  the  very  considerable  altitude  at  which 
their  inhabitants  dwelt.  Judging  fiom  these  ruins,  it  would  seem  that 
these  people  dwelt  in  constant  fear  of  attack,  and,  in  fact,  it  is  well  known 
that  the  population  con^sted  of  numerous  divided  tribes,  whoconslantly 
made  war  upon  each  other.  The  ruins  are  nearly  16,500  feet  above  sea- 
level,  and  the  clouds  are  actually  both  above  and  below  them,  a  situation 
which  is  almost  appalling.  Notwithstandiog  their  altitude,  however, 
there  is  no  perpetual  snow  in  these  situationp,  and  the  hill-slopes  have 
atone  time  been  cultiTated.  There  is  nothing  which  arrests  the  atten- 
tion of  the  traveller  in  the  Andes  more  than  the  peculiar  aspect  which 
these  interminable  slopes  present,  due  to  this  anterior  cultivation.  At 
No.  II.— August,  1905.]  n 
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first  sight  he  is  unable  to  explain  the  remarkable  "  ribbed  "  appearanoe, 
until  he  sees  that  it  is  the  result  of  the  formation  of  innumerable 
"  terraees,"  which  have  previously  been  small  plantations  or  fields, 
partly  excavated  on  the  upper  and  embanked  on  the  lower  side.  These 
"antes,"  or  "andes,"  as  they  are  termed,  have  given  rise,  as  is 
generally  known,  to  the  name  by  which  the  Cordillera  of  South  America 
is  designated.  Moreover,  the  evidences  of  a  very  large  anterior  popula- 
tion is  before  the  traveller,  in  that  in  most  of  these  extensive  regions 
every  possible  square  foot  of  ground  is  so  terraced,  and  has  been  at  one 
time  cultivated,  however  inacce?sible  it  may  appear  to  be.  Also  the 
very  extensive  ruins  of  habitations  bear  witness  to  a  numerous  people, 
whose  customs  and  methods  appear  to  have  been  subordinated  to  the 
rule  of  some  absolute,  yet  apparently  prosperous,  monarch,  or  other 
individual  ruler. 

These  extensive  remains  scarcely  excite  the  notice  of  the  present 
native  inhabitant  of  the  country.  When  questioned  as  to  their  age 
or  purpose,  he  simply  replies  that  they  are  "  ca«as  de  los  gentiles," 


FIG.  18.— RUINED  INCA  FORTRESS,   ROAD  TO  TANTAMATO.      GORGE   OF  THE  MARANON 

ON  LEFT  HAND. 

('^  houses  of  the  gentiles  "),  which  is  the  extent  of  his  archsoological 
knowledge.  He  does  not  even  search  or  excavate  in  the  hope  of  finding 
buried  treasure,  for  superstition  so  bids  him  reverence  these  ancient 
dwelling-places  that  he  almost  fears  to  enter  them,  and  fear,  combined 
with  lack  of  initiative,  operates  against  any  exploration. 

The  river  is  so  far  below  that,  notwithstanding  the  roar  of  its 
torrential  passage,  only  the  faintest  murmur  of  its  voice  reaches  these 
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"olond-oapped  towers"  above  i^  and  indeed  at  times  not  even  the 
famtest  whisper  breaks  the  solitude.  Far  away,  until  lost  in  the 
Earth's  ourvature,  arise  the  summits  of  these  eodless  mountains,  whose 
BDoceeding  peaks  and  rauges  develop  their  limitless  and  silent  geometry  * 
before  the  eye.  The  fading  day  rests  lingeringly  upon  them,  tinting  them 
in  subdued  oolours,  to  where,  in  an  indistinguishable  base,  the  realm 
of  distanoe  and  of  darkness  renders  all  invisible.  The  night  desoends 
as  I  watch  from  where  my  tent  is  pitohed,  the  soene  is  blotted  out,  and — 

"  Like  an  uoBiibttaiktial  pageant,  faded, 
Leayes  not  a  wrack  behind.** 

The  changes  of  climate  are  quite  marked  in  one  day's  journey  even 
in  the  Peruvian  interior  •  the  traveller,  as  has  been  seen  from  the 
foregoing  particulars,  may  during  the  early  morning  be  among  the 
mclement  climatic  conditions  of  the  high  '*  puna,"  or  uplands,  whilst  the 
afternoon  sun  may  find  him  where  oranges  and  lemons  gprow. 

At  the  general  altitude  of  10,000  to  13,000  feet  a  flora  very 
similar  to  that  of  the  south  of  England  is  enoountered,  and  I  extract 
from  my  note-book — almost  illegible  from  being  written  on  mule-back 
as  I  journeyed  along  slowly,  waiting  for  my  lagging  muleteers — ^the 
following  notes:  "It  would  be  difficult  to  find  a  place  more  like 
Devonskire  than  some  of  these  uplands.  Here  are  the  same  hills  and 
streams,  the  same  moist,  soft,  cool  atmosphere ;  the  vales  of  mist  and 
rushing  streams  of  distant  Dartmoor,  save  that  these  come  from  eternal 
snows  above.  Here  are  ferns  and  nettles,  fields  carpeted  with  butter- 
onps  in  bloom,  and  deep  in  mossy  bank  and  beneath  grey  stone  walls 
are  violefs  and  stitchwort.  I  see  no  well-known  furze  or  gorse,  but 
the  hait's-tongue  fern  is  here,  and  high  heads  of  yellow  mustard  are  in 
bloom.  The  little  plantations  of  potatoes  might  belong  to  a  Devonshire 
moorland  farm,  and  the  dandelions  to  the  border  of  her  country  roads. 
Tbe  'cock's  shrill  clarion'  sounds  from  the  straw- thatched  cottages, 
and  cattle  are  browsing  knee-deep  in  the  meadows.  But  there  is  snow 
behind  the  grey  quartzite  blocks  on  either  hand,  from  yesterday's  storm 
upon  the  Cordillera,  and — strange  contrast  1 — clumps  of  blue  lupinus 
raise  their  heavy  azure  heads  along  the  edges  of  the  field,  often  beneath 
tbe  shadow  of  the  mountain  ash." 

But  there  is  little  timber ;  the  "  quinual  "  and  "  quishaar  "  trees  are 
those  which  principally  predominate,  and  the  eucalyptus,  transplanted 
from  Australia,  is  encountered  in  many  places. 

Continuing  my  journey,  I  have  arrived  at  the  town  of  Aguamiro,  on 
the  river  Yizcana,  which  is  a  branch  of  the  Maranon,  where  men  and 
beasts  halt  for  a  few  days'  well-earned  rest. 


*  Mountain  ranges  seen  from  above  present  views  of  oonea  intersecting  with  planes 
a&d  cylinders. 
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HOORCROFT  AND  HEARSET'S  VISIT  TO  LAKE  HANSAROWAR 

IN  1812. 

By  Colonel  HUaH  PEAR8E,  D.S.O. 

TnE  mission  to  Lhasa  haying  aroused  general  interest  in  Tibet,  a  short 
account  of  the  visit  to  Lake  Mansarowar,  by  way  of  the  Niti  pass,  maie 
in  the  year  1812  by  the  traveller  William  Moorcroft  and  his  less-known 
companion,  Hyder  Hearsay,  may  be  of  interest.  The  names  and  histories 
of  both  men  were  well  known  in  India  in  their  day,  but  Moorcroft  is 
now  chiefly  remembered  by  the  unfortunate  termination  of  his  second 
and  last  journey,  while  Hyder  Hearsey  is  unknown,  even  to  geo- 
graphers, who  only  mention  him  to  confuse  him  with  his  more  famous 
cousin,  (jeneral  Sir  John  Hearsey. 

Hyder  Young  Hearsey,  born  in  the  year  1782,  was  the  son  of  Captain 
Harry  Hearsey,  an  English  officer  in  the  Maratha  service,  who  fell 
at  the  head  of  his  cavalry  regiment  in  the  battle  of  Merta,  in  1790. 
Hyder  Hearsey  was  educated  in  England,  and  at  an  early  age 
followed  his  father's  footsteps,  being  appointed  a  cadet  in  the  Maratha 
service  before  his  seventeenth  birthday,  and  receiving  promotion,  a  few 
months  later,  to  the  rank  of  ensign,  for  good  service  in  the  field.  He 
was  kindly  treated  by  General  Perron,  the  French  commander-ia-chief 
of  the  Maratha  army,  but,  like  other  Englishmen  in  that  service, 
soon  found  his  position  uncomfortable,  and  entered  the  army  of  the 
celebrated  George  Thomas,  Haja  of  Hansi. 

In  the  year  1801,  Thomas  had  become  so  formidable  that  Ferron 
decided  to  crush  him,  and  a  sanguinary  straggle  followed,  in  which 
Hyder  Ilear/sey  bore  an  honourable  part.  When  Thomas  eventually 
fell,  Hearsey,  who  remained  faithful  to  him  to  the  end,  raised  a  force  of 
five  thousand  men  in  Mewat  and  established  himself  as  an  independent 
chief.  He  married  Zuhur-ul-Nissa,  a  princess  of  Cambay,  adopted 
daughter  of  the  Emperor  Akbar  II.,  successor  of  Shah  Alam;  he 
owned  large  properties,  and  was  in  a  position  of  no  small  importance. 

On  the  breaking  out  of  the  war  between  the  British  and  the 
Maratha  confederation  in  1803,  Hyder  Hearsey  at  once  declared  in 
favour  of  his  countrymen,  and  was  severely  wounded  in  a  minor 
operation  in  the  early  part  of  the  war.  In  accordance  with  Lord 
Wellesley's  proclamation,  calling  on  all  English  subjects  to  assist  in  the 
war,  Hearsey  disbanded  his  own  troops,  except  one  cavalry  regiment, 
which  he  was  permitted  to  bring  in  and  command.  With  this  regiment, 
he  served  in  the  relief  of  Delhi  and  the  battle  of  Deig,  and  subsequently 
did  good  service  until  the  end  of  the  war  in  1806. 

In  1808  Hearsey  accompanied  Lieuts.  Webb  and  Baper  in  an 
expedition  to  trace  the  source  of  the  Ganges,  and  in  the  following  year 
he  was  actively  employed  in  expelling  a  party  of  Gurkhas  who  had 
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taken  poeseesion  of  part  of  the  Oadh  Terai.  This  serTice  waa  aobieTed 
with  success,  but  the  incnrsion  of  the  Gurkhas  was  one  of  the 
aggressions  which  eventually  led  to  the  war  with  Nepal  in  1815.  In 
this  war  Hjder  Hearsej  took  a  prominent  part.  There  is  ample 
eyidence  in  the  Parliamentary  Papers  connected  with  the  war  that  he 
was  much  consulted  by  Lord  Moira's  GoTemment ;  and,  in  coDS(quence 
of  the  ill  success  which  attended  our  early  operations,  he  a*  d  his 
brother-in-law,  William  Linnseus  Gardiner,  who  bad  married  another  of 
the  princesses  of  Cambay,  were  employed  to  conduct  an  independent 
expedition  against  the  province  of  Eumaon.  This  operation  was 
eminently  successful,  but  Hyder  Hearsey  himself  was  very  feverely 
wounded  and  taken  piisoner,  bis  life  being  saved  by  the  intervention  of 
a  Gurkha  chief,  whose  friendship  he  had  made  during  his  expedition 
to  Lake  Mansarowar.     Hearsey  died  in  1840. 

In  the  year  1812,  Hyder  Hearsey,  who  was  living  on  his  property 
near  Bareilly,  undertook  the  exploration  of  Western  Tibet  with  his 
friend,  William  Moororoft.  The  latter  was  a  native  of  Lancashire,  who 
bad  been  educated  as  a  surgeon,  but  had  been  persuaded  by  the 
celebrated  John  Hunter  to  turn  his  attention  to  veterinary  surgery,  a 
science  then  much  neglected  in  England.  Moorcroft  completed  his 
studies  in  Franoe,  and,  after  making  a  considerable  fortune  by  the 
practice  of  his  profession  in  London,  most  of  which  he  lost  by  an 
unfortunate  inveatment,  he  accepted  an  offer  from  the  Court  of 
Directors  of  the  East  India  Company  to  go  out  io  Bengal  as  superin- 
tendent of  their  military  stud.  He  went  to  India  early  in  the  year 
1808,  and  soon  formed  the  conviction  that  the  native  breed  of  horses 
in  India,  then  of  poor  quality,  could  best  be  improved  by  an  infusion  of 
the  blood  and  bone  of  the  Turkoman  horse  of  central  Asia.  Mr.  Moor- 
croft, who  was  a  man  of  many  interests,  also  desired  to  be  instrumental 
in  promoting  oommerce  between  India  and  the  neighbouring  countries, 
and  he  was  also  desirous  of  serving  his  country  as  a  geographer. 

To  snoh  a  man  the  friendship  of  Hyder  Hearsey  was  no  mean 
acquisition,  and  it  was  undoubtedly  thanks  to  Hearsey's  tact,  knowledge 
of  native  manners  and  customs,  and  widespread  influenoe,  that  the  two 
travellers  achieved  their  remarkable  exploration  of  Western  Tibet  and 
returned  safely  to  India. 

A  fcnmmary  of  Mr.  Moorcroft's  account  of  his  journey,  in  company 
with  Hyder  Hearsey,  to  the  sacred  Lake  Mansarowar,  is  to  be  found 
in  voL  12  of  that  rare  publication  *  Asiatick  Researches,'  *  published  at 
the  Calcutta  Gazette  OfiBoe  in  the  year  1816.  The  summary  was  made 
by  Mr.  H.  T.  Colebrooke,  the  President  of  the  Asiatic  Society  (to  use 
tbe  modem  spelling),  and  certain  details  of  general  interest,  omitted 
l>y  Mr.  Colebrooke  from  oonsiderations  of  space,  are  still   extant  in 

*  The  earliest  series  of  TranM/ctim$  of  iik6  AncUio  Society  of  Bengal  oommenoed 
in  1788. 
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Hjdor  Hearsey^s  notes  on  his  journey,  and  Iwill  be  found  in  the 
following  pages. 

Mr.  Colebrooke,  an  acknowledged  authority  of  the  period  on  iDdian 
exploration,  states  in  his  introductory  remarks  that  the  journey  to 
Tibet  was  <*  undertaken  from  motives  of  public  zeal,  to  open  to  Great 
Britain  means  of  obtaining  the  materials  of  the  finest  woollen  fabric. 
The  arduous  and  perilous  enterprise  in  which  Mr.  Moorcroft,  accom- 
panied by  Captain  Hearsey,  engaged,  and  which  was  prosecuted  by 
them  With  indefatigable  perseverance  and  admirable  intrepidity,  un- 
dismayed by  the  difficulties  of  the  way  and  the  dangers  with  which 
the  jealousy  of  the  Nepalese  beset  them  on  their  return,  and  undeterred 
by  hardships  and    privations,   and    in  Mr.   Moororoft's  instance  by 
frequent  illness,  has  in  the  result  not  only  acoomplished  the  primary 
object  which  was  in  view,  but  has  brought  an  interesting  accession  of 
knowledge  of  a  never  before  explored  region ;  and  has  ascertained  the 
existence,  and  approximately  determined  the  situation  of  Manasarovara, 
verifying  at  the  same  time  the  fact  that  it  gives  origin  neither  to 
the  Ganges  nor  to  any  other  of  the  rivers  reputed  to  flow  from  it 
Mr.  Moorcroft  •  .  .  found  reason  to  believe  that  the  lake  has  nb  outlet. 
His  stay,  however,  was  too  short  to  allow  of  his  making  a  complete 
circuit  of  it :  and  adverting  to  the  difficulty  of  conceiving  the  evapo- 
ration of  the  lake's  surface  in  so  cold  a  climate  to  be  equivalent  to  the 
influx  of  water  in  the  season  of  thaw  from  the  surrounding  mountains, 
it  may  be  conjectured  that,  although  no  river  ran  from  it,  nor  any 
outlet  appear  at  the  level  at  which  it  was  seen  by  Mr.  Moorcroft,  it 
may  have  some  drain  of  its  superfluous  waters,  when  more  swollen  and 
at  its  greatest  elevation,  and  may  then,  perhaps,  communicate  with 
Kowan  lake,  in  which  the  Sutlej  takes  its  source,  conformable  with  the 
oral  information  received  by  our  travellers." 

Returning  to  Hyder  Hearsey's  notes  of  the  journey,  we  find  that 
the  travellers  crossed  the  British  frontier  of  Bohilkhand  and  entered 
Kumaon,  then  occupied  by  the  Gurkhas,  on  May  9,  1812,  disguised  as 
Gosains,  or  Hindu  pilgrims.  They  were  accompanied  by  no  less  than 
fifty-two  natives  —  mostly  hill  coolies,  no  donbt,  but  including  an 
Afghan  soldier  of  fortune  named  Gholam  Hyder  Khan,*  who  had  long 
been  attached  to  Hyder  Hearsey,  and  two  pundits,  or  educated  natives, 
who  had  been  engaged  as  surveyors. 

Moorcroft  states  that  Hearsey  undertook  the  survey  of  the  entire 
route  traversed,  and  that  Harkh  Dev,  one  of  the  pundits,  paoed  the 
road ;  two  of  his  ordinary  steps  measuring  exactly  4  feet. 

From  May  9  to  24  the  travellers  went  over  ground  that  had  already 
been  explored  by  Colonel  Colebrook ;  but  on  the  latter  date  they  left 


*  Gholam  Hyder  Khan  afterwards  aooompanied  Moorcroft  on  bis  ill-fated  expe- 
dition to  Bokhara,  and  waa  the  only  member  of  it  who  returned  to  India. 
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the  BAdrinath  road  at  JoBhimath,  and  ihenoe  traTelled  over  unexplored 
ground  to  the  village  of  Niti,  which  thej  reached  on  Jane  4.  At 
this  point  the  Tibetan  aathoritieB  began  to  make  diffioaliiea  abont 
fnrther  progress,  pointing  oat  **that  this  was  a  road  by  which  pilgriois 
to  Mansarowar  seldom  came ;  that  we  were  armed  ;  that  we  had  many 
people;  that  report  said  that  we  were  either  Gbrkhalis  or  Firiogis 
come  with  designs  inimical  to  the  Undcs ;  and  that  measares  bad  been 
taken  accordingly."  (Undes,  or  Handes,  was  the  name  applied  lo 
Tibet  by  the  travellerf>.)  The  disgnise  as  Gosains  had,  then,  not  been 
altogether  saccessfol,  as  might  have  been  anticipated;  and  nothing 
bat  the  great  tact,  patience,  and  ooarage  shown  by  the  traTclIers 
enabled  them  to  complete  their  joomey  to  the  sacred  lake.  The 
Tibetans  have  from  time  immemorial  shown  the  greatest  aversion  to 
any  visits  by  Earopeans  from  India,  while  the  hill  states  of  Kamaon 
and  Grarwhal  were  at  this  time  in  the  hands  of  the  Nepalese,  whose 
policy  was  most  hostile  to  the  English.  The  Garkha  war,  which 
broke  ont  two  years  later,  was  in  fact  already  brewing.  Moorcroft 
and  Hearsey  explained  to  the  headman  of  Niti  that  ''for  pious  and 
humane  reasons  we  wished  to  visit  the  Lake  of  Mansarowar ;  that  for 
defraying  oar  expenses  we  had  brought  certain  articles  from  oar 
ooontry  for  sale ;  that  we  had  for  our  own  defence  certain  arms  which 
we  were  willing  to  leave  in  his  keeping  daring  our  stay  in  the  Undes." 

This  declaration  seemed  to  give  satisfaction,  but  the  travellers  were 
requested  to  await  for  a  period  of  fifteen  days,  until  the  reply  of  the 
Tibetan  rulers  of  that  province  could  be  received. 

After  many  days  of  fruitless  and  wearisome  negotiations,  it  at 
length  became  clear  that  the  delay  was  entirely  caused  by  the  headmen 
of  the  Niti  villages  themselves,  the  authorities  on  the  Tibetan  side  of 
the  pass  having  no  means  of  stopping  the  travellers  if  the  Niti  head- 
men chose  to  introduce  them  to  their  northern  neighbours.  The 
sacrifice  of  a  bottle  of  brandy,  made  into  punch  and  well  sweetened, 
was  not  without  effect  in  a  heated  debate  which  took  place  on  June  23 ; 
but  the  ascent  of  the  pass  did  not  finally  take  place  until  the  last  day 
of  the  month. 

Travelling  slowly  and  gradually  establishing  friendly  relations  with 
the  chiefiB  and  priests  of  the  province,  Mooici  oft  and  Hearsey  reached 
the  town  of  Daba  (some  20  miles  over  the  border)  on  July  3.  They 
had  experienced  considerable  difficulty  in  traversing  the  Niti  pass,  the 
road  being  of  the  roughest  description. 

They  describe  Daba  as  ''perched  upon  the  top  of  a  rook  which  jats 
out  towards  the  river  with  an  irregular  declivity,  and  is  surmounted 
by  the  highest  eminence  in  the  whole  line  which  defends  it  from  the 
north-west."  They  add  that  at  Daba  they  found  a  few  cultivated  fields, 
which  were  the  first  that  they  had  found  in  Tibet.  The  river  referred 
to  is  the  Tiltil,  a  tributary  of  the  Sutlej. 
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There  were  three  persons  of  importance  at  Daba,  styled  by  Moor- 
croft  the  Lama,  the  Wazir,  and  the  Daba,  or  head  zemindar.*  The 
wazir  was  absent  on  business  towards  Mansarowar,  and  his  son  repre- 
sented him.  Hyder  Hearsey's  notes,  which  are  more  plain  spoken  than 
Mr.  Moorcroft*s  narrative,  run  as  follows : — 

•*  After  breakfast  this  day  (July  4)  Umar  Singh  sent  word  to  us  to 
come  and  pay  our  re^jpects  to  the  wazir's  son,  in  council  assembled  with 
the  lama  and  the  son  of  the  deba.  We  proceeded  about  nine  o'clock 
attended  by  the  pundit  and  three  or  four  other  servants,  carrying  the 
presents  for  these  people.  The  presents  consisted  of  3  yards  of  super &ne 
scarlet  broadcloth,  some  sugar  and  spipe,  all  arranged  on  a  brass  plate. 
We  first  entered  a  gate,  over  against  which  was  fastened  a  very  large 
and  handsome  dog,  something  of  the  Newfoandland  breed ;  the  entrance 
stunk  very  much  of  him. 

**  We  then  had  to  stoop  to  enter  another  door — filthy  enough,  stench 
abominable.  We  then  proceeded  up  a  few  steps  of  earth  and  stones,  all 
broken.  We  turned  to  the  right  and  entered  a  small  antechamber,  to 
the  right  of  which  was  the  women's  room.  A  greasy,  filthy  purdah 
was  then  lifted  up,  and  we  entered  the  parlour.  Here  we  found  a  clean 
mirzai,  or  poor  woollen  carpet,  spread  for  us  in  the  centre  of  the  room. 
In  front  was  a  vacant  seat,  opposite  to  which  our  presents  were  placed. 
On  the  right  sat  the  lama  on  a  cushion ;  before  him  was  placed  a  kind 
of  tea-poy  (three-legged  table),  on  which  were  two  wooden  varnished 
plates,  painted  and  gilt.  There  was  also  a  fire-pan.  The  old  gentleman 
appeared  about  seventy  years  old,  had  a  shrewd  countenance,  said  very 
little,  and  eyed  us  all  the  time.  He  was  dressed  in  a  coarse,  woollen, 
red  garment,  the  manufacture  of  the  country,  greasy  and  dirty  in  the 
extreme.    This  was  the  bishop  of  this  see. 

**  He  had  another  priest  sitting  to  his  right,  more  black,  more  filthy, 
and  more  ugly  than  himself.  Opposite  to  me  sat  the  son  of  the  deba, 
a  dark  but  sensible,  though  rather  heavy-looking  person,  aged  about 
twenty-nine  or  thirty.  He  had  a  paper  in  his  hand  at  our  entrance,  as 
if  in  the  act  of  writing.  He  was  seated  on  a  leather  cushion  staffed 
with  wool,  over  which  was  a  carpet ;  before  him  was  a  sort  of  small 
table,  on  which  were  two  of  the  wooden  plates  before  mentioned,  a 
china  cup,  an  inkstand,  a  wooden  pen,  and  a  knife.  To  his  right  lay  a 
long  silver  pipe.  He  was  dressed  in  a  red,  blue,  green,  and  yellow 
striped  woollen  gown." 

It  appeared  that  the  paper  was  a  letter  to  the  commander  of  Qortope 
(or  Gartok),  a  neighl  curing  seat  of  government,  explaining  that 
Moorcroft  and  Hearsey  really  were  harmless  pilgrims,  and  not  the 
dreaded  Firingis,  and  requesting  that  they  might  be  permitted  to 


*  It  appears  that  iho  terms  **  wazir  "  and  **  deba  "  were  iaconectly  used,  the  former 
not  being  a  Tibetan  word,  while  deba  is  merely  a  respectful  suffix. 
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proceed  to  Lake  MansaTOwar.  SnapicioDi  were  again  aromed  on  the 
following,  day  by  the  diaoovery  that  Hearaey  wore  half-boota  of  an 
Englifih  pattern,  a  enriouB  slip  on  his  part,  which  hia  fellow-traTeller 
records  with  obvions  relish,  adding  that  he  himself  had  taken  the  pre- 
caution of  having  turned-up  toes  added  to  his  own  shoes. 

On  July  8  an  answer  to  the  deba's  letter  was  received  from  Gortope, 
which  was  conveyed  to  the  travellers  on  the  following  day.  It  was  to 
the  effect  that  the  governor  had  been  informed  three  years  previously 
that  some  Europeans  were  about  to  come  into  the  country.  He  therefore 
dedred  to  see  the  travellers. 

Messra  Moorcroft  and  Hearsey  aooordingly  set  out  from  Daba  on 
July  12y  and,  after  a  six  days'  march,  reached  Gk>rtope,  which  they 
found  to  be  a  large  encampment  of  blanket  tents  in  clusters.  The 
deba,  however,  had  a  small  house,  surrounded  by  a  fence  about  4  feet 
high,  and  to  this  residence  the  travellers  were  at  onoe  summoned.  The 
interview  was  a  long  one,  and  the  council,  similarly  composed  to  that 
at  Daba,  was  at  first  distrustful,  but  the  travellers  were  at  length 
enabled  to  allay  all  suspicion  as  to  their  being  Europeans. 

On  the  following  day,  July  18,  trade  relations  were  established, 
and  the  Kashmirian  vakil,  or  agent,  of  the  Baja  of  Ladak,  who  was  at 
Gortope,  expressed  a  desire  to  open  a  commerce  with  Hindustan. 

By  Jnly  22  Mr.  Moorcroft  was  on  friendly  terms  with  the  "  deba," 
who,  when  asked  what  articles  he  would  like  brought  up  for  him  from 
India,  said  that  *'  a  sword  and  a  necklaoe  of  large  pearls  of  a  rose-colour, 
pear-shape,  and  free  from  flaws  or  irregularities,  would  be  most  accept- 
able." Evidently  an  enlightened  man,  the  deba,  and  a  shrewd  man  of 
business  too,  for  Mr.  Moorcroft  adds  that  he  gave  a  sketch  of  the  neck- 
lace which  he  desired,  worth  probably  about  two  thousand  rupees,  but 
the  cost  of  which  the  deba  estimated  at  three  or  four  hundred.  The 
deba  then  gave  the  travellers  leave  to  visit  Mansarowar,  but  ordered 
them  to  confine  themselves  strictly  to  the  usual  pilgrim  road,  and  to 
return  by  the  Niti  pass. 

It  is  worth  mentioning  that  Hearsey  was  informed  by  the  vakil  of 
the  Baja  of  Ladak  that  the  Oorooa^  or  Eussians,  had  long  been  in  the 
habit  of  trading  with  that  country,  and  had,  in  the  last  three  years, 
pushed  a  Irrely  trade  into  Kashmir  by  means  of  agents.  The  Ooroos 
had  not  yet  visited  Ladak  in  person,  but  the  Deba  of  Daba  asserted  that 
caravans  of  five  or  six  hundred  of  them,  on  horseback,  had  come  to  the 
ikir  of  Gortope.  In  a  later  conversation  the  Ladak  vakil  said  that  a 
few  Bussiand  had  been  in  Kashmir. 

The  travellers  left  Gortope  on  July  23,  and  on  August  2  arrived  at 
'*the  Lake  of  Bawanhrad,  a  large  sheet  of  remarkably  blue  water, 
Baid  ...  to  communicate  by  a  river  with  the  lake  Mansarowar."  On 
August  5  they  came  in  view  of  the  holy  lake,  and  on  the  following  day 
halted  on  its  bank.     The  travellers  remained  for  two  days,  exploring 
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the  shores  of  the  lake.  Mr.  Moororoft  describes  Mansarowar  in  the 
following  terms :  **  In  form  it  appeared  to  me  oblong,  the  sides  of  the 
east,  west,  and  south  nearly  straight;  that  of  the  north,  and  especially 
to  the  north-east,  where  there  is  a  plain  at  the  foot  of  elevated  land, 
indented  and  irregularly  tending  to  the  east.  The  angles  were  not 
sharp,  or  its  figure  would  have  approached  nearer  to  a  square  than  to 
any  other,  but  it  may  be  considered  as  an  irregular  oval.  Its  breadth 
from  south  to  north  I  estimate  at  about  11  miles,  its  length  about  15. 
The  water,  except  where  disturbed  by  the  wind  near  the  beach,  where 
it  is  sandy,  is  clear  and  well  tasted.  No  weeds  are  observable  on  its 
surface,  but  grass  is  thrown  upon  its  banks  from  the  bottom.  The 
middle  and  sides  farthest  from  the  spectator  reflect  green,  and,  taken 
altogether,  it  has  a  noble  appearance,  whether  in  an  agitated  or  a 
quiet  state."  Mr.  Moorcroft  discovered  a  number  of  oaves,  inhabited 
by  religious  recluses,  and  mentions  that  one  of  the  nuns,  struck 
by  pity,  no  doubt,  at  his  haggard  and  worn  appearance,  offered  him 
hospitality,*  but  ''  with  the  most  oordial  salutatijn  and  expression 
of  thanks  by  dumb  show,"  he  took  his  leave  and  went  on  with  his 
survey.  Mr.  Hearsey,  meanwhile,  cut  Moorcroft's  name  and  his  own  on 
a  stone,  and  left  it  in  a  secure  place,  an  excusable  act  under  the 
circumstances. 

The  return  journey  was  begun  on  August  8,  and  on  the  22rid  the 
party  again  reached  Daba,  where  the  children  received  them  as  old 
friends.  The  travellers  had  some  difficulty  in  obtaining  transport  to 
carry  them  back  over  the  mountains,  but  eventually  left  Daba  on 
August  26,  and  by  September  3,  after  an  arduous  journey,  were 
delighted  to  see  trees  once  again.  Their  worst  troubles  were,  however, 
to  come,  for  after  an  interesting  march  through  the  hill  country,  during 
which  they  resumed  their  European  dress,  the  travellers  were  arrested 
by  the  Gurkha  rulers  of  Eumaon. 

On  October  9,  Banda  Thapa,  a  chief  who  had  communicated  by  letter 
with  the  travellers  four  days  previously,  met  them  by  appointment  at 
Chandpur.  Banda  Thapa,  *'  a  stout  old  man  of  seventy,  and  altogether 
not  superior  in  his  appearance  to  one  of  the  zemindars  of  Ghazipur,*'  * 
inquired  why  Messrs.  Moorcroft  and  Hearsey  were  travelling  through 
Gurkha  territory,  and  particularly  why  they  had  disguised  themselves. 
The  travellers  replied  that  it  was  the  custom  for  travellers  to  disgoiae 
themselves,  and  that  by  no  other  means  could  they  have  entered  Tibet. 
They  asked  if  any  complaint  had  been  made  as  to  their  oondnct,  and,  on 
receiving  satbfactory  assurance  on  that  head,  pointed  out  that  hundreds 
of  Nepalese  were  allowed  to  travel  at  their  pleasure  through  the  Com- 
pany's territories. 

Banda  Thapa  took  his  leave,  apparently  satisfied,  but  on  October  15 


*  Moorcroft's  reaidenoe  in  India. 


Digitized  by 


Google 


NOTES  ON  A  JOUBNST  THBOUOH  NOSTHtRN  HIWrOUNDLAND.      187 

the  trayellers  were  finally  arrested,  and  plaoed  under  a  militarj  guard. 
They  were  informed  that  the  looal  anthorities  were  in  oonsnltation  as  to 
what  should  be  done  with  them,  and  it  transpired  later  that  their  arrest 
was  in  fact  ordered  by  letter  from  Ehatmandu,  the  Nepalese  capital. 
Hr.  Moororoft,  who  was  armed  at  the  moment  of  arrest,  was  treated 
with  great  yiolence,  and  his  arms  were  pinioned.  Hearsey  was  held  by 
several  men,  but  not  bound.  The  pundits  and  other  followers  of  the 
party  were  shackled  to  wooden  blocks.  Mr.  Moorcroft  acted  with  great 
courage  and  firmness,  and  after  a  time  secured  his  own  release  and  that 
of  his  servants. 

Hyder  Hearsey  writes  with  great  indignation  of  the  manner  in 
which  he  and  Mr.  Moororoft  were  treated,  but  as  the  Gurkhas  had  been 
ordered  by  their  rulers  to  arrest  the  party,  who  obviously  declined  to 
stop  when  requested  to  do  so,  it  is  hard  to  see  how  violence  could  have 
been  altogether  avoided.  After  various  communications  with  Bam  Sah, 
the  Gurkha  governor  of  the  Almora  district,  and  Amar  Singh,  the 
commander-in-chief  of  the  Gurkha  army,  Moorcroft  and  Hearsey  were 
released  on  November  1.  The  Pundits,  however,  still  remained  in  irons 
until  November  5,  when  a  letter  arrived  from  the  Maharaja  of  Nepal, 
directing  that  the  whole  party  should  be  set  at  liberty  and  escorted  into 
British  territory. 

So  ended  this  adventuroas  journey,  the  first  occasion  on  which 
English  travellers  from  India  traversed  the  Himalaya  mountains  into 
Western  Tibet,  and  visited  the  sacred  lake  of  Mansarowar,  the  great 
plain  between  the  Himalayas  and  the  Euen-lun  mountains,  and  the 
upper  waters  of  the  river  Sutlej. 


NOTES  ON  A  JOURNEY  THROUGH  THE  NORTHERN  PENINSULA 
OF  NEWFOUNDLAND. 

By  H.  O.  THOMSON. 

In  spite  of  the  fact  that  the  railway  now  goes  right  across  Newfoand- 
land,  the  interior  is  still  comparatively  little  known,  more  especially 
that  portion  of  it  extending  from  Bonne  bay  to  Cape  Norman,  forming 
part  of  the  French  shore,  and  commonly  known  as  Le  Petit  Nord. 
Before  long  it  will  be  traversed  from  end  to  end  in  the  search  for  the 
mineral  wealth  it  is  believed  to  contain,  for  the  country  itself  is  an 
easy  one  to  travel  in.  Last  summer  a  friend,  Mr.  W.  H.  Burt,  and 
myself  spent  six  weeks  in  wandering  through  it,  and  these  notes  may 
be  of  assistance  to  those  who  wish  to  undertake  a  similar  journey. 

Sir  Robert  Bond,  the  Premier,  very  kindly  gave  us  letters  of  intro- 
duction to  different  people  along  the  coast,  and  also  to  Mr.  J.  P. 
Howley,  f.o.s.,  the  Director  of  the  Oeological  Survey,  who  knows  more 
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of  the  interior  than  any  one  in  Newfoundland.  To  bim  we  are  indebted 
for  maob  kindness,  and  for  a  great  deal  of  invaluable  information. 

By  the  advice  of  Mr.  Howley,  we  arranged  with  Matthieu  Miohel, 
a  Mic-mac  trapper,  more  generally  called  Mattie  Mitchell,  the  only  man 
who  has  ever  made  a  connected  journey  from  one  end  of  the  northern 
peninsula  to  the  other,  to  go  with  us  as  guide.  He  took  with  him  his 
SOD,  a  boy  of  sixteen,  and  Beuben  Smith,  another  reliable  Bonne  bay 
guide. 

Everything  had  to  be  carried  on  our  own  backs ;  so  we  took  nothing 
that  was  not  absolutely  needful,  every  pound  being  a  matter  of  con- 
sequence. We  left  Bonne  bay  on  August  29,  and  ascended  to  the  high 
plateau  that  lies  to  the  north  of  the  bay  by  a  landslide,  or  **  Ecrape," 
to  use  the  local  expression,  of  over  1000  feet  in  height,  of  exceedingly 
slippery  blue  slate,  on  which  it  was  difficult  to  obtain  a  foothold. 

The  weather  was  clear  and  warm.  The  summer  had  been  an 
exceptionally  hot  one,  many  days  over  90^  in  the  shade,  and  although 
the  approach  of  autumn  was  already  beginning  to  make  itself  felt,  the 
lowlands  were  carpeted  with  flowers  and  with  a  profusion  of  berries. 

On  August  31  we  crossed  the  watershed.  We  could  see  south  as  far 
as  the  Topsails,  the  hills  over  which  the  railway  passes  on  its  way 
to  the  Orand  pond ;  whilst  to  the  north-east  there  lay  before  us  a  long 
succession  of  small  lakes,  or  ponds,  as  they  are  called  in  Newfoundland. 
The  first  of  these  the  men  knew  as  the  Stag  pond.  Its  sides  were 
covered  with  the  blue  flag,  and  with  a  species  of  lily  called  the  beaver 
root,  constituting  the  chief  food  of  the  beaver,  which  the  Indians  say  is 
good  for  consumption.  Michel  told  us  that  in  the  Stag  pond  one  of  the 
branches  of  the  Humber  rises. 

On  September  1  and  2  our  course  took  us  over  broken  ground,  ridge 
after  ridge  of  low  hills,  with  intervening  lakes.  Up  to  this  point  we 
had  met  with  nothing  but  hard  granite  and  syenite,  with  no  sign  of 
mineral  in  it. 

On  September  3  we  crossed  the  Humber,  the  northern  branch  of 
the  river.  In  the  old  maps  it  is  depicted  flowing  in  an  almost  straight 
line  from  a  big  lake  at  the  back  of  Doctor's  Hill,  a  considerable  way  to 
the  north  of  Hawke's  bay.  The  existence  of  this  lake  was  based  mainly 
on  conjecture,  and  in  the  more  recent  maps  it  was  left  out  altc^ther, 
the  source  of  the  Humber  being  taken  to  be  Adie's  pond.  Prof.  Jukes, 
writing  in  1840,  mentions,  however,  that  the  Indians  said  that  "  the 
Humber  flows  from  two  large  ponds  on  the  eastern  flank  of  the  long 
range,  about  in  the  latitude,  or  as  they  expressed  it,  at  the  back  of 
Cow's  Head."  This,  Michel  said,  was  actually  the  case,  that  there 
are  really  three  sources — one  in  Adie's  pond ;  one  in  Stag  pond,  where 
we  had  already  met  with  it ;  and  the  one  we  were  then  crossing,  which 
rises  in  a  pond  at  the  back  of  Cow's  Head.  There  is,  as  a  matter  of 
fact,  a  large  lake  in  the  interior,  which  Miohel  had  once  visited,  but  it 
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lies  a  good  deal  to  the  south  of  where  it  was  plaoed  on  the  old  maps, 
and  is  where  I  have  placed  it  on  the  aocompanying  map.  The  Hnmber 
is  not  oonneoted  with  it  in  any  way,  but  it  drains  into  either  Cat  Arm 
or  Harbour  Deep ;  Michel  is  not  sure  which,  but  he  thinks  into  Harbour 
Deep.  He  canoed  all  round  it,  and  called  it  the  Lake  of  Three  Hundred 
Islands,  from  the  immense  number  of  small  islands  with  which  it  is 
studded.  He  calculated  that  it  is  rather  over  20  miles  in  length,  and 
from  10  to  15  miles  in  width.  Our  march  after  this  took  us  over 
thickly  wooded  hills  to  the  Sop's  Arm  river,  the  wood  being  almost 
entirely  fir,  rather  stunted,  with  hardly  any  spruce  or  birch.     Very  few 


liAKE  ON  THE  WEST  SIDE  OF  THE   BLUB   MOUNTAIN. 

of  the  lakes  of  this  high  plateau  contain  fish ;  either  the  water  is  too 
cold,  or  the  streams  issuing  from  them  have  high  falls  up  which  the 
salmon  are  not  able  to  pass. 

On  September  4  we  altered  our  course  for  Parson's  pond,  not  having 
tioae  to  go  on  to  the  Sop's  Arm  Steady,  as  we  intended.  The  morn- 
ing was  misty,  we  could  hardly  see  20  yards  ahead  of  up,  and  the 
walking  was  difficult,  the  toil  of  forcing  a  way  through  the  thick 
undergrowth  being  very  great.  We  rose  gradually  to  a  broad,  fairly 
even  barren,  with  here  and  there  a  curious  saddle-backed  outcrop  of 
granite,  generally  from  about  100  to  200  feet  in  length  and  50  feet  in 
width  at  the  base,  terminating  at  the  top  in  a  sharp  ridge— a  curious 
formation  for  which  we  were  unable  to  account.  There  was  evidently 
much  iron  about,  for  the  compasses  swung  a  good  deal. 
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On  September  5  onr  coone  took  ni  over  ft  rockj,  moM-ooTered  barreD, 
&irly  dry,  and  with  oomparatiyely  little  bog,  and  abont  mid-day  we 
came  to  the  end  of  the  gorge  whioh  liea  at  the  back  of  the  upper  Panon'a 
pond.  It  18  a  deep-cleft  rapine  with  cliffii  nearly  2000  feet  in  height, 
rising  almost  sheer,  and  approaching  to  within  a  few  hundred  yards 
of  each  other.  Between  them  winds  a  long  sinnons  lake  which  entirely 
fills  up  the  gorge,  so  that  the  only  way  through  it  would  be  by  making 
a  raft.  Beyond  the  lake  we  conld  see  a  low  strip  of  green  marshland, 
and  beyond  that  the  azure  sea.  The  atmosphere  was  of  that  extra- 
ordinary clearness  which  one  so  often  finds  in  mountains  after  rain. 
The  hills  were  cleft  by  ravines  at  short  intervals,  forming  flat-topped 


LONG  EANGB  AT  THE  BACK  OF  PABBON*B  POND. 

barrens  with  abrupt  sides,  giving  them,  from  the  sea,  the  appearance 
of  gigantic  barns ;  that,  doubtless,  as  Archbishop  Howley  pointed  out 
to  me,  being  the  origin  of  the  French  name  **La  Grange"  of  this 
mountain  chain,  of  which  the  English  *'Long  Range**  is  probably  a 
corruption. 

The  sides  of  the  gorge  were  too  steep  to  be  attempted  with  our 
heavy  loads,  and  the  timber,  seen  through  our  glasses,  looked  too  small 
to  make  a  raft  with  of  sufficient  strength  to  risk  ourselves  upon  it  on 
the  lake,  as  the  wind  blows  like  a  hurricane  through  these  funnel- 
ihaped  openings  between  the  hills.  There  was  nothing  for  it  but 
to  hark  back  along  the  crest  of  the  Long  Bange  to  try  and  find  an 
easier  descent. 

On  the  6thy  after  a  sti£f  dimb  up  and  down  rocky  ridges,  we  came 
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on  a  small  ring-shaped  pond  into  which  a  good-sized  brook  flowed,  but 
to  which  there  was  no  apparent  outlet  High  cliffs  on  both  sides  rose 
almost  perpendioularlj,  and  at  the  other  end  of  the  pond  we  came  on  a 
narrow  valley  shnt  in  by  hills  on  three  sides.  We  clambered  down  by 
a  dry  rooky  watercourse,  and  after  a  couple  of  hundred  feet  of  descent 
came  upon  a  fairly  large  stream  issuing  by  an  underground  outlet  from 
the  lake  abova  We  found  here  a  few  traces  of  copper  and  a  little 
pyrrhotite.  In  the  wood  at^  the  bottom  of  the  valley  the  flies,  which 
had  not  troubled  us  at  all  on  the  uplands,  were  exceedingly  bad,  both 
black  flies  and  mosquitoes.  In  places  the  scrub  was  eo  thick  that 
we  had  to  cut  our  way  through  it  with  the  axes,  and  finally  had  to 
wade  down  the  stream  in  icy  cold  water  for  a  oouple  of  miles  to  a  chain 
of  little  lakes  with  a  strip  of  level  land  between  them  and  the  hills, 
covered  with  a  thick  growth  of  stunted  spruce  and  juniper— *'  tucking 
bushes"  as  they  are  called  in  Newfoundland — which,  in  our  tired  state, 
proved  more  difiScult  to  walk  upon  than  anything  we  had  yet  ex- 
perienced. The  branches  interlace  like  a  creeper,  but  are  not  strong 
enough  to  bear  a  man's  weight,  and  the  labour  of  wading  through 
them,  encumbered  with  a  heavy  load,  is  extreme. 

On  the  7th  we  came  to  bigger  timber,  spruce  and  birch  intermingled 
with  the  fir,  and  a  rapid  descent  by  a  trapper's  path  brought  us  out  on 
the  extreme  end  of  Parson's  pond,  on  a  soft  piece  of  swampy  ground. 
We  edged  along  the  pond  to  the  camp  of  the  Newfoundland  Petroleum 
Company,  where  Mr.  Powell,  the  manager,  kindly  put  us  up.  The 
company  has  three  boreholes  on  different  sides  of  the  pond,  each  over 
2000  feet  in  depth.  The  oil  is  of  good  quality,  but  as  yet  the  supply  is 
scanty.  The  rocks  here  are  stratified  rocks,  mostly  sandstones  and 
limestones,  belonging  to  one  of  the  older  geological  formations. 

On  September  8  an  exceedingly  trying  march  over  boggy  ground, 
into  which  we  sank  over  our  knees  in  the  soft  spongy  mo^s,  making 
walking  excessively  laborious,  took  us  out  to  Sandy  bay  at  the  mouth 
of  the  river,  where  we  put  up  in  a  oomfor table  little  fisherman's 
boarding-house.  Unfortunately,  there  were  no  sealskin  boots  to  be  had, 
nor  were  we  able  to  get  any  until  we  arrived  in  Port  Saunders.  They 
are  quite  indispensable  for  a  journey  of  this  kind. 

From  Sandy  bay  we  followed  the  Government  road  along  the  sea- 
shore as  far  as  the  Portland  Creek  river,  where  we  camped.  A  French 
sailor,  Alain  Ofry,  who  has  settled  here,  said  the  soil  in  places  was 
excellent,  as  good  as  any  he  had  seen  in  his  native  Brittany.  Potatoes, 
cabbages,  and  turnips  all  do  well.  He  has  a  large  garden,  eleven  sheep, 
and  several  oows.  There  is  plenty  of  pasturage  for  the  cattle,  and  an 
abundance  of  hay.  The  soil,  it  is  true,  is  boggy,  but  there  is  a  strip, 
which  he  took  me  to  see,  running  along  the  coast  from  half  a  mile  to  a 
mile  in  width,  which  consists  of  a  dry  peaty  soil  with  a  clay  subsoil  of 
altogether  about  5  feet  in  depth,  on  which  he  said  almost  anything 
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STAG  POND. 


would  grow.  He  told  us  he  bad  no  trouble  whaterer  with  the  sheep, 
except  from  the  dogs.  He  only  had  a  few,  but  he  thought  there  would 
be  no  difficulty  in  keeping  any  quantity  that  might  be  desired. 

The  general  view  in  St.  Johns  is  that  the  country  is  quite  imprac- 
ticable for  sheep,  the  ground  being  too  wet  and  barren ;  but,  so  far  as 
I  was  able  to  learn,  both  liver-fluke  and  foot-rot  are  unknown,  and 
the  few  sheep  that  are  now  kept  along  the  west  ooast,  which  is  by 
far  the  most  promising  side  of  the  island  for  sheep,  do  well,  and  have 
no  difficulty  in  getting  through  the  winter,  and  the  exposure  makes 
them  grow  a  remarkably  fine  and  full  fleece,  the  wool  fetching  a  high 
price.  Whether  sheep-raising  could  ever  be  rendered  profitable  on  a 
large  scale  can,  however,  only  be  demonstrated  by  one  or  two  attempts 
made  by  practical  sheep-feurmers  with  a  sufficiently  large  capital  to 
ensure  a  fair  trial.  If  it  could  be,  the  market  both  in  Great  Britain 
and  in  America  would  be  a  near  and  a  lucrative  one. 

It  is  curions  that  the  original  settlers  took  a  much  more  hopeful 
view  of  the  question  than  the  present  generation  of  Newfoundlanders, 
whose  attention  is  devoted  almost  entirely  to  the  fisheries.  Captain 
Hayes,  whom  I  will  again  quote,  said,  "  the  grasse  and  herbe  doth  fat 
sheepe  in  very  short  space,  proved  by  English  merchants,  which  have 
carried  sheep  thither  for  freeh  victuall,  and  had  them  raised  exceeding 
fat  in  less  than  three  weekes." 

There  most  certainly  is  no  want  of  pools,  and  the  constant  rain  and  the 
great  extent  of  bog  land  have  given  rise  to  the  opinion  that  sheep  could 
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not  x>088ibly  thrive.  At  the  present  time  there  are  not  100,000  in.the 
whole  island  (at  the  last  census  there  were  78,000),  although  it  is 
a  third  larger  than  Ireland.  But  in  Finland,  in  which  the  proportion 
of  water  and  swamp  is  even  greater,  comprisiog  32  per  cent,  of  the 
whole,  and  where  the  rock  formation  is  of  a  very  similar  nature,  the 
number  of  sheep — according  to  the  Times  Encjclopaddia— at  the  last 
census  was  found  to  be  no  less  than  1,092,420,  whilst  in  Norway  there 
were  1,417,600,  and  in  Sweden  1,261,493. 

On  September  12,  from  Portland  creek  we  went  4  miles  farther 
along  the  coast  to  Daniers  harbour,  and  thence  made  our  way 
again  inland  over  the  same  kind  of  country,  marshes  and  lakes  in  the 
low  ground  (which  is  there  of  much  greater  extent)  l}^g  between 
the  hills  and  the  sea.  In  places  we  came  upon  fairly  good  timber, 
and  immediately  under  the  hills  we  found  a  series  of  long  and  deep 
lakes,  one  of  which  we  had  to  cross  by  means  of  a  raft.  On  the  other 
side  we  found  ourselves  immediately  beneath  the  Blue  mountain,  the 
Mic-mac  name  for  which,  Michel  told  us,  is  Naskwotchu,  or  Blue  hill. 


NORTHERN   BRANCH   OF   HUMBER  RIVER. 
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Our  coarse  took  us  right  across  it,  but  nnfortanately  the  daj  was  wet 
and  misty,  and  we  could  see  but  little  of  the  surrounding  oountrj, 
though  Michel  pointed  out  the  position  of  the  great  island-coyered 
lake  which  he  had  once  visited,  and  to  which  his  name  has  since  been 
given  by  Mr.  Howley.  In  the  glimpses  of  sunshine  we  could  see 
almost  as  far  as  Canada  bay,  following  the  north-easterly  trend  of  the 
Long  range,  the  granitic  backbone  of  the  peninsula. 

On  the  other  side  of  the  mountain  we  travelled  through  some 
remarkably  fine  timber  to  another  and  even  larger  lake,  where  we 
again  had  to  build  a  raft.  It  took  us  a  day  and  a  half  to  get  round 
to  the  other  side,  as  there  was  a  nasty  lop  on  the  lake  which  sent  the 


QOBGE  AT  BACK  OF  FABSON'S  POND. 

water  right  over  the  raft  and  delayed  us  considerably.  I  should  mention 
that  the  honour  of  giving  my  name  to  this  lake  has  been  conferred  on 
me.  Prom  the  other  side  we  made  our  way  to  Hawke's  bay  through 
fairly  level  and  heavily  timbered  land. 

It  took  us  altogether  ten  days  of  hard  marching  to  get  from  Daniel's 
harbour  to  Hawke's  bay,  and  for  the  last  four  days  we  only  had  half 
a  pound  of  flour  a  day  each,  with  tea  and  a  little  sugar. 

The  unbroken  silence  was  profoundly  impressive,  with  the  absence 
both  of  animal  and  of  bird  life.  There  were,  no  doubt,  great  numbers 
of  caribou,  for  we  saw  their  tracks  everywhere ;  but  we  never  heard 
them  and  hardly  ever  saw  them.    Prof.  Jukes  had  a  similar  experience, 
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**  Not wi that anding/'  he  says,  "  the  abundance  of  deer  in  many  places  I 
visitedy  I  was  never  lucky  enough  to  see  one  alive,  nor  have  I  Been 
more  than  one  recently  killed/'  Michel  said  the  deer  were,  if  any- 
thing, increasing  in  number.  Nor  did  we  come  across  any  bears,  which 
are  still  common  in  some  parts  of  the  island.  Beavers  are  practically 
extinct,  and  so  are  wolves,  whose  place  has  been  taken  of  late  years  by 
the  lynx,  which  is  said  to  have  made  its  way  over  from  Labrador,  for 
it  was  formerly  unknown.  As  yet  the  wolverine,  or  carcajou,  so  much 
dreaded  by  the  Indians  in  Labrador,  has  not  made  its  appearance. 
The  Canadian  hare,  which  in  Newfoundland  is  called  the  rabbit,  was 
very  scarce,  a  disease  having  almost  exterminated  it  during  the  pre- 
ceding two  years.  Bird  life  also  was  scanty :  we  saw  no  curlew,  which 
are  said  to  have  been  formerly  so  plentiful;  only  a  few  snipe  and 
twillick,  and  here  and  there  a  few  ptarmigan  and  willow  grouse,  and 
an  occasional  duck^  or  fish-hawk  or  loon.  The  only  exception  was  the 
ubiquitous  jay,  the  Oorvus  Canadensis^  two  or  three  of  them  never 
failing  to  visit  our  camp  in  quest  of  food ;  and  at  night  we  used  some- 
times to  hear  the  hooting  of  an  owl.  The  absence  of  reptile  life  was 
even  more  remarkable ;  not  a  snake,  or  lizard,  or  frog,  or  toad.  None 
had  ever  been  seen  in  the  island,  until  some  frogs  were  imported  by 
a  Canadian  enthusiast  and  turned  loose  near  St.  John's  a  year  or 
two  ago. 

From  Hawke's  bay  it  was  a  day's  march  to  Port  Saunders,  where 
we  were  at  last  able  to  get  sealskin  boots,  the  want  of  which  had  made 
the  last  few  days  exceedingly  trying.  As  it  was,  we  were  able  to 
complete  our  journey  to  Flower's  cove  on  the  Straits  of  Belle  Isle  in 
comparative  comfort.  From  Hawke's  bay  the  land  slopes  gradually 
down,  until  in  the  extreme  north  it  becomes  flat  and  low,  not  more 
than  100  feet  above  the  sea-level,  and  the  formation  changes  from 
granite  and  quartzite  to  a  compact  oherty  limestone  with  an  almost 
horizontal  stratification. 

At  Port-au-Choix  we  were  kindly  received  by  Captain  Laurent, 
who  put  us  up,  and  sent  us  across  the  following  day  in  one  of  his 
schooners  to  Bartlett's  harbour,  on  the  other  side  of  St.  John's  bay, 
thereby  saving  us  a  troublesome  march  of  about  30  miles.  The  obstacle 
of  the  French  treaty  rights,  which  stood  in  the  way  for  so  long  of  the 
development  of  this  coast,  has  now  been  happily  settled  by  the  Anglo- 
French  Convention,  and  there  is  no  reason  why  the  French  shore 
should  not  now  be  profitably  worked,  as  regards  both  mines  and  agri- 
culture, as  well  as  the  fisheries,  if  it  be  found  that  such  development 
is  practicable. 

And  although  the  climate  is  a  hard  one — ^the  winter  long,  and  the 
summer  all  too  short,  there  is  no  reason  to  despair  of  the  success  of 
agriculture  even  in  the  northern  peninsula,  which  the  Arctic  current, 
setting  through  the  Straits  of  Belle  Isle,  has  rendered  less  fit  for 
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cultivation  than  the  rest  of  the  island.  The  conditionB  are  not  worse 
there  than  in  Finland  and  Lapland^  where  the  majority  of  the  popula- 
tion depend  mainly  upon  the  land,  and  not  upon  the  fiaheries,  and 
where,  although  wheat  cannot  be  raised  any  more  than  it  can  in  the 
greater  part  of  Newfoundland,  they  nevertheless  make  a  subsistenoe 
from  oats  and  rye,  potatoes  and  beetroot,  all  of  which  do  admirably  in 
Newfoundland,  although  hardly  any  of  the  fishermen  take  the  trouble 
to  grow  them. 

At  Flower's  cove  we  took  the  steamer  back  to  Bonne  bay,  and  from 
there  walked  over  to  the  railway  at  Deer  lake,  which  we  reached  on 
October  15,  thus  ending  an  enjoyable  and  interesting  journey.     On 


LAKB   ON   EASTERN   BIDE   OF  THE   BLUE   MOUNTAIN. 

arriving  at  St.  John,  I  handed  the  rough  sketch-maps  of  our  course, 
which  I  had  made  with  the  assistance  of  Michel,  to  Mr.  Howley,  who 
very  kindly  reduced  them  to  scale,  and  laid  them  down  on  an  Admiralty 
chart  of  the  northern  peninsula.  On  retumiDg  them  to  me,  he  wrote, 
"While,  of  course,  it  cannot  lay  claim  to  any  such  accuracy  as  an 
actual  instrumental  survey,  it  nevertheless  affords  sufficient  evidence 
of  approximate  reality  as  to  warrant  my  inserting  it  (provisionally)  on 
our  general  map  of  the  island. 

"  I  have  little  doubt  that  the  main  topographical  features,  as  depicted 
by  you  with  the  assistance  of  your  Mic-mac  guide,  Mattie  Michel,  are 
correct.  I  know  these  Indians  well  enough  to  be  aware  of  their  acute 
powers  of  observation,  of  which  I  have  frequently  availed  myself  in 
mapping  out  portions  of  the  interior." 
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The  Mio-maos  oame  over  from  Cape  Breton  in  1782,  after  the  war 
with  America,  when  they  were  given  a  grant  of  land  in  Bay  St.  George. 
They  are  nearly  all  gone  now,  Michel  being  one  of  the  few  remaining. 
A  fierce  feud  existed  between  them  and  the  Beothuks,  the  aborigines, 
for  whose  extermination  they  were  even  more  responsible  than  the 
settlers — an  extermination  that  is  to  be  in  every  way  regretted.  They 
would  have  been  invaluable  in  the  development  of  the  island,  for  the 
early  oolonists  speak  of  them  as  friendly  and  tractable,  quick  in  appre- 
hension, and  of  an  ingenious  and  subtle  disposition ;  and  the  interior, 
instead  of  being  the  desolate  wilderness  it  now  is,  might  have  been 
filled  with  flocks  and  herds.  With  their  knowledge  of  woodcraft,  they 
might,  and  probably  would,  have  taken  in  Newfoundland  the  place  of 
the  Forest  Laps  in  Lapland. 


DIMENSIONS  OF  THE  NILE  AND  ITS  BASIN. 

By  Oaptain  H.  G.  LYONS. 

The  length  of  the  Nile  is  usually  given  *  as  5400  kilometres  (3355  stat. 
miles)  to  the  centre  of  Lake  Victoria,  or  6000  kilometres  (3728  stat. 
miles)  for  the  continuous  waterway  from  the  source  of  the  Eagera 
to  the  sea ;  the  area  of  its  basin  is  given  as  about  2,900,000  square  kilo- 
metres (1,119,737  square  miles).  These  measurements  have  hitherto  been 
made  on  small-scale  maps,  but  since  a  considerable  part  of  the  upper 
Nile  has  been  recently  surveyed  on  1 :  250,000  or  a  larger  scale,  and 
numerons  points  in  its  course  have  been  fixed  astronomically  and  by 
triangulation,  it  is  now  possible  to  measure  its  length  sufficiently 
accurately  to  furnish  a  valae  which  later  surveys  probably  will  not 
materially  alter. 

In  the  opposite  table  the  results  of  such  a  measurement  are  set 
forth  together  with  the  maps  used.  The  measurements  were  made  with 
the  curvimeter,'!'  and  the  mean  of  four  concordant  readings  were  taken. 
The  centre  line  of  the  river  was  followed  as  far  as  possible,  and  round 
islands  the  wider  arm.  The  measurements  were  made  in  kilometres, 
and  were  corrected  for  instrumental  errors  and  map  shrinkage. 

The  distances  below  Wadi  Haifa  are  those  generally  aocepted4 
A  new  triangulation  has  just  been  completed  from  Damietta  to  Wadi 
Haifa,  and  the  publication  of  a  general  map  of  the  Nile  valley  and 
delta  on  the  scale  of  1  :  50,000,  based  on  the  lievenue  Survey  maps  of 
1 :  2500  and  1 :  4000,  will  be  commenced  forthwith;  as  soon  as  these 
map   sheets  are  ready,  improved    values  for   this  distance  will  be 


•  Wagner, « Lehrbuch  der  Geographic,*  p.  417.    Hanover :  1903. 

t  By  Coradi,  of  Zflrioh. 

X  Willcooks, « The  Nile  in  1904,'  Tables  Til.,  viiL    London :  1905. 
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IntelL      Dept.    W.O.. 

Map  No.  1429. 
Sarrey  by  Captain  R. 
Owen.      Of.    Owffr. 
Jomr.,  March,  1905. 
Colonel      DelmtfRad- 
cliffe,      (reographieal 
Journal,  Feb.  1903. 


Sir  W.  Garrtln,  1903.     |  ^„ 


Captain  H.  G.  Lyons, 
1901  and  1903,  ad-  < 
jutted    to   positions  i  ' 
determined       by     , 
Colonel  Hon.  M.  G.  * 
Talbot,  B.B.  I 
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:\    metres  or  3473  miles. 


S0UBOB8  or  Kageba  River  to  Ripon  Falls. 
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218 
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f  Earte  von  Deutsch  Ost-Afrika. 
I     Reimer,  1895.     1 :  300,000 
f  Chart  of  Lake  Victoria,  by  Com. 
1     B.  Whitehoufee,  1900-1. 


Length  of  continuous  waterway,  5589  +  808  =  6397  kilometres  or  3975  miles. 

obtainable^  but  it  is  not  anticipated  that  those  given  above  will   be 
nmch  altered. 

The  area  of  the  Nile  basin  is  given  by  Bludau  f  as  2,803,000  square 

•  As  shown  by  Dr.  Kandt,  the  length  of  the  Kagera  will  be  somewhat  greater.  — 
[Ed.  G.  J.] 

t  Pet,  MiU.,  1897,  p.  184. 
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kilometres  (1,082,284  square  miles),  composed  of  2,660,000  square  kilo- 
metres (1,027,069  square  miles),  represeuting  the  area  known  to  drain 
to  the  Nile,  and  143,000  square  kilometres  (55,215  square  miles)  to  the 
west  of  Lake  Rudolf  and  south  of  the  Sobat  river,  which  was  then 
unexplored.  Taking  this  as  the  most  recent  value,  it  may  be  compared 
with  a  more  complete  estimate,  which  the  recently  published  maps 
of  the  Sudan  permit. 

For  determining  the  area  of  the  catchment  basin,  the  larger-scale 
maps  which  were  used  in  measuring  the  length  of  the  river  are  not 
necessary,  for  over  almost  all  the  basin  there  is  a  very  small  amount 
of  topographical  detail,  so  that  the  watershed  between  the  different 
river-basins  can  only  be  approximately  indicated.  The  area  has  there- 
fore been  calculated  from  a  map  on  the  scale  1 : 4,000,000  *  for  the 
Sudan  and  Uganda,  and  from  one  of  1  : 2,000,000 1  for  Egypt.  The 
proportion  of  each  square  degree  belonging  to  each  basin  was  deter- 
mined by  measurement  on  the  maps,  and  the  area  in  square  kilometres 
deduced  from  it.     The  results  are  given  in  the  following  table : — 

Arias  of  Catchment  Basins. 


N«me  of  basin. 

Am  in  square 
kilometres. 

Area  in  square 
mUee. 

Victoria  lake       

238,900 

92,243 

West  valley  t      

54,100 

20.889 

Victoria  Nile      

75,600 

29,190 

BahrelJebel§ 

190,700 

73,632 

BahrelGhazal 

552,100 

213,175 

Sobat  river          

244,900 

94,560 

White  Nile         

353,500 

136,492 

Blue  Nile            

331,500 

127,998 

Atbara      

220,700 

85,216 

Nile          

605,600 
2.867,600 

233,832 

Nilebafiio 

1,107,227 

The  area  of  the  basin  will  vary  according  to  the  distance  to  which 
its  limits  are  considered  to  extend  on  the  west  of  the  Nile  northwards 
of  Khartum.  It  has  here  been  taken  as  far  as  the  cliff  of  the  desert 
plateau,  or  the  first  marked  rise  of  the  desert  where  the  cliff  is  absent, 
probably,  on  the  average,  about  3  to  4  kilometres  (2  to  2^  miles)  firom 
the  edge  of  the  cultivation.  The  whole  of  the  Nile  basin  below  Khar- 
tum, and  practically  all  the  White  Nile  basin,  are  non-effective  in 
increasing  the  river-supply,  since  the  occasional  local  cloud-bursts  may 


*  I.D.W.O.  Hap,  No.  1856,  extended  southwards  to  include  the  Yiotoria  lake  and 
its  catchment  basin. 

t  Topog.  Div.  Gen.  Staff;  1905. 

X  Including  the  basins  of  Albert  Edward  and  Albert  lakes,  and  the  Semliki  river. 

§  Including  the  Babr  el  Zaraf. 
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be  neglected.    The  Bahr  el  Ghazal,  aa  has  been  shovm  by  recent 
measturements  of  the  volnme  discharged,  is  also  praotioallj  non-effeotiTe. 
All  measurements  have  been  made  in  the  metric  system,  and  the 
**  rounded  off"  yalues  converted  to  miles  and  square  miles. 


THE  BABOTSE  BOUNDABY  AWABD. 

Bt  the  award  of  the  Ring  of  Italy,  given  in  June  of  the  present  year, 
one  of  the  last  outstanding  boundary  questions  between  European  powers 
in  Africa,  which  has  been  awaiting  solution  now  some  fifteen  years,  has 
at  last  reached  a  settlement;  and  though  the  result  has  been  to  give 
this  country  a  much  smaller  portion  of  the  territory  in  question  than 
had  been  claimed  by  those  responsible  for  the  preparation  of  the  British 
case,  it  is,  no  doubt,  well  that  the  uncertainty  which  has  so  long 
prevailed  as  to  the  ultimate  destination  of  the  territory  should  once 
for  aU  have  been  removed. 

Owing  to  the  length  of  time  during  which  the  question  has  been 
pending,  it  may  be  of  interest  to  recapitulate  the  principal  phases 
through  which  it  has  passed.  The  first  attempt  to  reach  a  settlement 
was  made  in  1890,  the  year  in  which  so  many  of  the  conventions 
determining  the  partition  of  Africa  among  the  Powers  were  signed. 
In  that  year  an  agreement  had  been  arrived  at  between  the  two 
Governments,  but,  owing  to  strong  opposition  in  certain  quarters,  never 
received  the  necessary  ratification.  By  this  agreement,  the  course  of 
the  upper  Zambezi  and  of  its  eastern  branch,  the  Eabompo  (then  still 
by  some  regarded  as  the  main  headstream),  was  chosen  as  the  dividing 
line  between  the  two  spheres.  In  the  following  year,  after  lengthened 
negotiations,  a  revised  treaty  was  signed,  and  in  due  course  ratified, 
according  to  which  a  basis  for  the  final  delimitation  of  the  territory 
was  arrived  at,  the  actual  work  of  fixing  the  boundary  being  left  to 
a  joint  commission  acting  on  behalf  of  the  two  powers.  This  was 
owing  to  the  somewhat  peculiar  conditions  under  which  the  treaty 
was  negotiated,  neither  contracting  party  possessing  any  definite 
biowledge  of  the  greater  patt  of  the  territories  and  tribes  dealt  with. 
Dr.  Livingstone,  then  the  principal  authority  on  the  upper  Zambezi 
litsin,  had  not  left  tbe  immediate  neighbourhood  of  the  river  until 
much  further  north;  while  at  the  time  of  his  journey  the  normal 
tribal  relations  were  suspended  owing  to  the  temporary  superoession  of 
Birotse  sovereignty  by  the  Makololo,  a  distinct  and  foreign  people. 
Shortly  before  the  convention  was  signed,  however,  Lewanika,  para- 
aoant  chief  of  the  Marotse  and  neighbouring  tribes,  had  gratuitously 
placed  himself  under  the  protection  of  the  "Great  White  Queen," 
Ittping  thereby  to  best  preserve  the  integrity  of  his  dominions.     This 
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British  protectorate  over  the  Barotse  kingdom  was  in  1891  recognized 
by  Portugal,  the  convention  providing  that  the  western  b'mit  of  the 
territories  of  that  kingdom  should  also  form  the  international  boundary. 
Great  Britain  therefore  obtained  distinctly  more  favourable  terms  in 
this  region  than  by  the  abortive  treaty  of  1890  ;  but,  on  the  other  hand, 
it  must  be  remembered,  the  change  on  the  lower  Zambezi  was  equally 
to  the  advantage  of  PortugaL 

The  settlement  of  the  question  thus  depended  on  the  precise  deter- 
mination of  the  extent  of  the  Barotse  territories  to  the  west  of  the 
Zambezi,  and  it  is  no  matter  for  surprise  that,  when  it  became  known 
that  Lewanika  claimed  authority  in  this  direction  as  far  as  the  Ewito 
river,  difficulties  should  again  have  arisen  to  delay  a  final  arrangement. 
This  led  to  the  adoption  of  the  modus  tfivendi  of  1893,  put  forward  by 
the  British  Grovernment,  which  had  recourse,  as  a  provisional  frontier, 
to  the  line  fixed  in  1890,  though  it  was  expressly  stated  that  this  should 
in  no  way  prejudice  the  final  decision.  In  the  mean  time,  however, 
both  sides  were  pledged  not  to  extend  their  influence  in  any  way  across 
the  Zambezi-Eabompo  line  in  the  direction  of  their  neighbour's  sphere, 
as  had  already,  in  fact,  been  provided  for  by  an  earlier  modus  vivendi  of 
November,  1890.  Portugal  thus  obtained,  for  the  time  being,  a  free 
hand  in  the  disputed  territory.  Great  Britain  being,  on  the  contrary, 
debarred  from  action  within  it.  This  state  of  things  has  been  main- 
tained until  the  present  time,  the  proposed  mixed  commission  for  the 
delimitation  of  the  territory  on  the  spot  having  never  taken  shape,  the 
alternative  of  arbitration  being,  after  much  delay,  decided  on. 

As  in  so  many  previous  cases,  the  decision  is  purely  of  the  nature  of 
a  compromise.  By  the  strict  letter  of  the  Convention  of  1891,  there  is 
no  doubt  that  this  country  might  have  expected  to  receive  a  larger 
share  of  the  disputed  territory,  the  line  adopted  certainly  leaving  to 
the  west  a  considerable  area  over  which  Lewanika  has  exercised 
authority.  Thus,  as  we  are  informed  by  Major  Gibbons — ^the  best, 
in  fact  the  only  first-hand,  authority  on  much  of  the  country  in  question 
— the  principal  chief  of  the  Malunda  tribe,  which  is  apparently  admitted 
to  be  subject  to  Lewanika,  has  been  placed  outside  the  larger  part  of 
his  own  dominions.  On  the  other  hand,  the  adoption  of  the  Zambezi- 
Eabompo  line  in  1890,  and  again  in  1893,  was  no  doubt  taken  by  the 
arbitrator  as  an  indication  that  by  following  the  strict  letter  of  the 
agreement  of  1891,  its  spirit  would  have  to  some  extent  been  departed 
from.  Be  this  as  it  may,  geographers  must  certainly  regret  that  the 
old  unfortunate  system  of  bounding  political  spheres  by  arbitrary  lines, 
without  any  reference  to  physical,  political,  or  ethnological  facts,  has 
in  this  case  received  a  new  lease  of  life. 

As  regards  the  value  to  this  country  of  the  territory  assigned  under 
the  late  award.  Major  Gibbons,  who,  from  his  personal  acquaintance 
with  it,  is  well  qualified  to  pronounce  an  opinion,  writes  as  follows : 
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"  Unfortunately,  when  quality  is  considered,  it  must  be  admitted  that 
the  few  miles  to  the  east  of  the  24th  meridian  contain  the  only  district 
that  can  ever  be  available  for  Earopean  settlement.  This  is  for  the 
most  part  between  4000  and  5000  feet  in  altitude,  and  has  good  pros- 
pects from  the  agricultural,  pastoral,  and  probably  mineralogical  stand- 
point. It  is  well  watered  and  healthy.  The  plain  which  lies  between 
the  Zambezi  and  Ewando,  and  extends  to  the  Lungwebungu  in  the 
north,  is  perhaps  the  only  useless  district  in  the  whole  of  the  upper 
Zambezi  basin.  The  greater  part  of  it  is  a  dry  wilderness  in  the  dry 
season,  and  swampy  during  the  rains — flat,  riverless,  and  poor.  The 
northern  half  of  this,  where  within  hail  of  the  Zambezi,  Lungwebungu, 
and  Luanguiga,  and  their  subsidiary  streams,  may  serve  the  purpose 
of  a  native  reserve." 

The  accompanying  sketch  shows  the  position  of  the  new  boundary 
adjusted  to  Major  Gibbons's  map  of  1901,  but  it  is  to  be  remarked  that 
unless  this  was  also  adopted  as  authoritative  by  the  arbitrator,  the  line 
as  here  drawn  may  not  entirely  represent  his  intentions  in  regard  to  the 
relation  of  the  boundary  to  the  general  geography  of  the  country. 


SOME  RECENT  IMPROVEMENTS  IN  SURVEYING 

INSTRUMENTS. 

By  E.  A.  REEVES,  F.B.A.S.,  Map  Curator  and  Instructor  in  Fractloal 
Astronomy  and  Surveying,  Royal  Geographical  Society. 

In  my  paper  read  before  the  British  Association  in  1903, 1  endeavoured  to  point 
out  the  necessity  for  more  accurate  geographical  survey  work  than  has  been 
attempted  by  the  pioneer  explorers  and  travellers  of  the  past,  and  described  briefly 
how  this  could  be  accomplished  and  the  iDstruments  most  suitable  for  the  purpose. 
If  more  accurate  work  has  to  be  done,  instruments  capable  of  greater  accuracy  of 
observation  than  those  carried  by  explorers  for  rough  route-surveying  must  be 
used,  and  I  have  therefore  lately  given  considerable  attention  to  the  subject  of  light 
aud  portable  instruments  suitable  for  the  purpose  of  geographical  surveying  of  the 
present  time,  and  have  made  alterations  to  several  instruments  which  will  be  briefly 
described  in  this  article. 

The  most  important  instrument  for  the  geographical  surveyor  is  doubtless  the 
transit  theodolite;  but  this  instrument  in  early  explorations  was  rarely  carried, 
as  it  was  generally  considered  to  be  too  heavy  and  bulky.  The  smaller  vernier 
theodolites  reading  only  to  30''  or  even  20''  are  not  sufficiently  accurate  for  astro- 
nomical observations,  and  to  take  a  larger  instrument  was  usually  considered  out 
of  the  question  on  small  expeditions.  Recently,  instead  of  the  ordiiuury  verniers, 
micrometers  have  been  more  commonly  fitted  to  theodolites,  and  these  g^reatly 
increase  the  accuracy  of  reading,  for  although  the  micrometer  head  is  usually 
only  divided  into  5"  or  10",  by  estimation  readings  very  much  nearer  can  be 
taken.  But  these  micrometers,  and  the  projecting  arms  upon  which  they  are 
carried,  make  the  instrument  very  bulky,  so  that  it  has  to  be  packed  in  two  cases 
instead  of  one ;  besides  which,  they  are  very  liable  to  be  deranged  and  put  out  of 
adjustment.    These  reasons,  together  with  the  considerable  additional  oost  owing 
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Fio.  1. 

to  the  necessity  of  constructing  four  separate  micrometers,  have  led  me  to  see  if 
it  is  not  possible  to  construct  a  micrometer  for  theodolites  whicb^  while  giving 
considerable  accuracy  of  reading,  shall  be  simpler,  not  so  liable  to  be  pat  out  of 
adjustment,  and  less  expensive ;  and  in  this  I  think  I  have  more  or  less  succeeded. 

The  Tangent  Micrometer, — ^Pig.  1  shows  this  new  micrometer  arrangement  fitted 
to  the  horizontal  circle  of  a  theodolite,  a  is  a  clamp  screw  of  the  ordinary  pattern, 
and  h  the  tangent  screw,  turned  by  the  milled  head  e,  for  making  the  exact  contact 
of  an  object  on  the  intersection  of  the  cross-hairs  in  the  telescope.  The  tangent 
screw  6,  which  is  specially  constructed  for  the  purpose,  carries  the  pointer  c^  aod  the 
micrometer  drum,  the  central  part  k  of  which,  with  the  pointer  d,  is  rigidly  attached 
to  the  tangent  8crew.  The  outer  rim  or  dial  c,  upon  which  are  engraved  the 
numbers  representing  single  minutes  and  tens  or  fives  of  seconds  of  arc,  also 
carried  by  tbe  tangent  screw,  is  separate,  and  only  attached  to  the  central  part  k 
by  a  spiral  spring  inside  the  drum.  By  means  of  this  spring  the  outer  rim  or 
dial  c  is,  in  its  normal  position,  kept  with  the  0,  or  zero,  opposite  the  pointer  e?, 
which  is  effected  by  the  stop  8,  attached  to  the  dial  c,  being  pressed  by  the  spring 
against  the  pointer  d.  ^  is  a  clamp  actiutted  by  the  lever/,  by  means  of  which  the 
dial  c  can  be  firmly  held  in  any  position ;  in  which  case,  when  the  tangent  screw 
is  turned  the  pointer  d  revolves  without  moving  the  dial  c,  and  points  to  any 
required  number  on  the  dial.  However,  immediately  the  clamp  g  is  released,  the 
di^  actuated  by  the  spiral  spring,  returns  to  its  normal  position  with  the  0  opposite 
tlie  pointer. 

Instead  of  a  vernier,  the  upper  plate  carries  a  fine  pointer,  «',  or  two  lines  cut 
OD  glassy  which  overlap  the  degree  and  minute  divisions  on  the  divided  arc  of  the 
lower  plate,  and  these  serve  as  an  indicator  as  in  the  ordinary  theodolite  micrometer. 
There  are  two  of  these  indicators,  180°  apart,  whilst  ^  is  a  reading  microscope 
for  setting  the  indicators. 
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The  differences  of  the  measures  of  the  tangents  between  any  two  intervals  of 
ten  minutes  of  arc  for  the  degree  or  two  represented  by  the  run  of  the  tangent 
screw  from  its  centre  to  either  end  of  its  run  are  practically  equal,  especially  as 
the  micrometer  drum  is  divided  for  a  position  midway  between  the  centre  and  end 
of  the  run. 

To  use  the  tangent  micrometer :  When  the  clamp  g  is  released,  the  pointer  d 
remains  at  0,  the  tangent  screw,  dial,  and  pointer  all  turn  together,  and  the 
screw  acts  exactly  as  an  ordinary  tangent  screw.  Therefore,  with  the  clamp  g 
released,  make  the  contact  of  a  star  or  terrestrial  object  in  the  ordinary  manner, 
adjusting  finally  with  the  tangent  screw.  To  take  the  reading,  first  clamp  the 
dial  c,  and  looking  through  the  reading-glass  A,  it  will  be  seen  that  the  pointer 
or  indicating  lines  %  are  somewhere  between  two  marks  (10'  or  20^  on  the  arc. 
Now  turn  the  milled  head  e  of  the  tangent  screw  in  the  direction  shown  by  the 
arrow,  until,  looking  through  the  reading-glass  A,  the  two  indicating  lines  %  include 
the  preceding  10'  or  20'  mark,  or  that  next  less  in  reading  than  the  position  ia 
which  they  stood  when  the  contact  of  the  object  was  made. 

The  complete  reading  will  then  be  the  reading  on  the  arc — the  degrees  and 
the  next  less  10'  or  20'— plus  the  minutes  and  seconds  of  arc  on  the  micrometer 
drum  as  shown  by  the  pointer,  as  in  the  case  of  the  ordinary  micrometer.  Both 
"  A  "  and  "  B  "  readings  can  be  taken  with  the  same  micrometer,  for  having  taken 
the  ''A''  reading  as  shown  here, look  through  the  other  reader  and  take  the  "B" 
reading  in  exactly  the  same  manner. 

Any  reading  can  be  set  upon  the  arc  by  reversing  the  above  operation.  To  do 
this,  first  set  the  indicator  %  to  the  preceding  10'  or  20'  mark,  then  turn  the  drum 
of  the  micrometer  until  the  poioter  d  indicates  the  required  odd  minutes  and 


Fig.  2. 
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seconds.  When  this  is  done,  clamp  the  drum  of  the  micrometer  and  torn  the 
tangent  screw  in  the  opposite  direction  to  that  for  ordinary  reading  until  the  pointer 
(2  is  at  0^  on  the  micrometer  drum. 

The  figure  shows  the  micrometer  fitted  to  the  horizontal  circle  of  the  theodolite, 
hat  a  similar  one  is  also  fitted  to  the  vertical  circle  for  reading  altitudes. 

This  micrometer  (which  has  been  patented)  is  made  by  Gasella,  147,  Holborn 
Bars,  E.C.,  and  can  be  fitted  to  any  ordinary  theodolite. 

Folding  Tdescopic  Sights  for  Flane-tahU, — All  who  are  accustomed  to  the 
use  of  the  plane-table  in  surreying,  know  how  much  more  accurately  intersections 
of  distant  points  can  be  made  with  a  telescopic  alidade  than  with  the  ordinary 
one ;  but  the  difficulty  hitherto  has  been  that  the  telescope  ii  usually  combined 


Fio.  3. 

with  other  elaborate  arrangements  which  have  added  much  to  the  weight  and 
expense  of  the  instrument.  It  has  therefore  generally  been  necessary  for  the 
geographical  Burveyor  to  content  himself  with  a  plane-table  with  the  ordinary 
nmgh  sights,  as  the  more  elaborate  instnunent,  which  is,  as  a  rule,  a  sort  of  plane- 
taUe  and  theodolite  combined,  is  quite  unsuited  for  the  work  he  intends  to  do. 

I  have  therefore  had  constructed  a  plane-table  of  the  usual  pattern,  as  shown 
in  Fig.  2,  bat  instead  of  the  ordinary  sights,  upon  the  ruler  a  there  is  fitted  a 
small  and  light  telescope,  h,  with  cross-wires,  and  a  small  vertical  arc,  c.  The 
tdeacope  pedestal  d  is  hinged  to  the  ruler  at  e,  and  the  telescope  and  pedestal  can 
be  folded  flat  with  the  ruler.  The  whole  can  then  be  packed  into  a  shallow  box 
liardly  any  deeper  than  that  which  contains  the  ordinary  alidade.    The  telescope 


Digitized  by 


Google 


208  fi£VI£WS. 

and  pedestal  being  constructed  of  aluminium,  there  is  hardly  any  additional  weight, 
whilst  the  advantage  for  accurate  sighting  at  distant  points  has  proved  to  be  con- 
siderable. The  plane-table  is  of  the  ordinary  simple  pattern,  but  possesses  a  clamp 
and  tangent  screw  for  making  accurate  contacts. 

Automatic  Clamp  and  Endless  Tangent  Screw  for  Sextant, — ^The  other  improve- 
ment to  which  I  would  direct  attention  is  an  automatic  clamp  and  endless  tangent 
screw  which  I  have  designed  for  sextants.  As  is  well  known,  it  often  happens 
that  just  at  a  critical  moment  in  the  middle  of  a  set  of  altitudes,  the  end  of  the 
run  of  the  tangent  screw  is  reached,  and  great  inconvenience  and  delay  results. 
This  is  specially  trying  in  the  middle  of  a  set  of  sextant  altitudes.  Fig.  3  shows 
a  new  clamp  aud  tangent  screw  which  obviates  this  difficulty,  and  now  that  it 
has  been  fairly  pf  rfected  is  working  extremely  well. 

A  is  the  section  of  the  back  view  of  an  arc  of  a  sextant,  B  the  tangent 
screw  upon  which  the  endless  thread  D  has  been  cut.  0  is  a  lever  which,  when 
pressed  by  the  fore  finger  in  the  direction  of  the  arrow,  raises  the  screw  D  from 
the  arc  A  by  means  of  the  cam  arrangement  F,  in  which  case  the  vernier  arm  G 
can  be  freely  moved  to  any  position  on  the  arc,  and  the  approximate  contact  made 
in  the  ordinary  manner.  When  this  is  done,  by  releasing  the  lever  G,  the  screw  D, 
actuated  by  the  spring  H,  is  pressed  bard  against  the  arc  and  automaticaUy 
clamps  the  vernier  arm  G.  The  final  and  accurate  contact  is  now  made  by 
turning  the  tangent  screw  B  with  the  endless  thread  D,  which  causes  the  vernier 
arm  to  move  slowly  along  the  arc,  as  far  as  required,  without  the  possibility  of 
the  screw  coming  to  an  end.  The  plane-table  telescope  and  the  endless  tangent 
screw  for  the  sextant  (patent)  are  made  by  Gary,  Porter  <fe  Qo,y  7,  Pall  Mall,  S.W. 
Any  sextant  can  be  fitted  with  the  latter  at  a  small  cost. 
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A  Mountain  Observatory. 


*  Twenty  Years  on  Ben  Nevis/    By  W.  T.  Kilgour.     Paisley :   A  Gardner.    Pp.  154. 

Map  and  lUttstratioM.    Price  Is.  6(2.  net. 

The  writer,  who  was  intimately  associated  with  the  observatory  on  Ben  Nevis 
during  the  greater  part  of  its  existence,  "  has  endeavoured  to  tell  in  simple  language 
something  of  the  joys  and  sorrows,  the  exploits,  the  vicissitudes,  and  the  remini- 
scences of  the  observers,  as  well  as  to  portray  the  more  outstanding  incidents  in- 
separable from  an  existence  spent  at  such  an  altitude.**  He  appeals  to  the  public 
to  agitate  for  the  re-openiug  of  the  observatory,  and  in  this  all  who  are  acquainted 
with  the  excellent  work  done  during  the  time  it  was  in  being,  will  certiunly  be  at 
one  with  him. 

AFRICA. 

South  Africa. 

*  Die  Kalahari.'    Versuch  einer  physisch-geographischen  Darstellong  der  Sandfelder 

des  BiidafrikaniBchrn  Beckens.     Large  8vo.     Berlin:  Dietrich   Beimer  (Ernst 
Vohsen).    1904. 

In  the  author's  usage,  the  term  "  Kalahari "  includes  the  whole  interior  of  South 
Africa  north  of  the  Orange  river  and  west  of  a  line  drawn  south  from  the  confluence 
of  the  Kafue  with  the  Zambezi,  the  region  being  bounded  on  the  west  by  the  high 
country  behind  the  Damara-Namaqualand  coast.    This  is  a  very  great  extension  of 
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the  district,  usually  known  as  the  Kalahari,  but  the  author  jiistlflei  his  usage  bj 
the  fact  that  superficial  deposits  of  the  gfcatest  importanoe  in  the  physical  history 
and  conditions  of  the  country  characterise  the  whole  area.  Dr.  Psssarge's  trarels 
4X)Tered  the  middle  portion  of  this  great  region,  and  his  obeerrations  are  Tery  fully 
given  in  chape.  Ti.-xxix.  These  chapters  are  such  a  mine  of  facts,  that  it  would 
be  difficult  to  gather  their  general  bearing  were  there  not  frequent  summaries  and 
lists  of  conclusions,  which  are  again  brought  under  reriew  in  chaps.  xzi.-xxzTii., 
where  they  are  combined  with  the  rcs'iltsof  prerious  traTellers  relating  not  only  to 
those  parts  of  the  Kalahari  not  Tistted  by  him,  but  to  the  whole  of  South  Africa, 
and  in  some  cases  to  tropical  and  North  Africa  also.  One  very  great  use  of  the 
detailed  account  of  the  middle  Kalahari  will  be  to  form  a  basis  for  comparison  in 
the  future.  Dr.  Passarge  pays  great  attention  to  the  luperficial  deposits,  dUhris 
from  the  underlying  rocks,  tufaoious  limestones,  sand,  rocks  formed  by  the  cement- 
ation of  the  sand  by  silics,  and  by  the  replacement  of  carbonate  of  lime  by  the 
same  substance,  laterites,  and  various  river  and  vley  deposits.  The  interest  ot 
these  is  not  confined  to  the  Kalahari,  for  they  spread  to  the  louthem  end  of  the 
continent.  Dr.  Passarge's  researches  (in  which  he  receifed  great  help  from  Prof. 
Kalkowsky,  the  petrologi&t  at  Kiel)  are  the  first  attempt  to  deal  with  them  on 
broad  lines.  To  a  Cape  geologist  who  believes  he  has  evidence  of  the  formation  of 
silidfied  rocks  at  the  prescLt  day,  the  author's  reasons  for  regarding  their  analogues 
up-country  as  the  result  of  desert  conditions  which  prevailed  during  the  period 
between  Upper  Gretsceous  and  Pliocene  (p.  649)  are  not  conclusive.  This  question 
is  intimately  connectod  with  a  series  of  climatic  changes  since  Karroo  timer,  which 
the  author  eDdeavours  to  unravel.  The  evidence  is  not  always  convincing,  e.g, 
that  from  Middelburg  district  in  Cape  Colony  (p.  634) ;  the  {Mreseooe  of  un weathered 
blocks  of  diabase  (the  Karroo  dolerite  of  the  Cape  Geological  Survey)  on  Oe  »ply 
weathered  diabase  is  explicable  without  the  assumption  of  desert  conditions  followed 
by  a  wet  period  which  cootioued  with  diminishing  rainfall  to  the  present  day. 
The  diabase-capped  hills,  whose  beautifully  curved  slopes  owe  their  form  to  the 
action  of  running  water  as  well  as  to  the  processes  of  insolation  and  wind-erosion, 
undergo  little  change  by  the  action  of  ground  water.  Fragments  broken  from  the 
diabase  sheets  lie  \mdecomposed  on  the  sometimes  deeply  weathered  diabase  of  the 
lower  ground,  continuously  subject  to  the  influence  of  ground  water.  This  contrast ' 
in  the  rate  at  which  decomposition  goes  on  in  projecting  and  low-lying  masses 
respectively,  is  particularly  noticeable  in  the  Transkei,  where  the  climate  is  more 
favourable  for  chemical  weathering  than  in  the  Karroo.  The  wide-spread  tufadous 
limestone  is  certainly  forming  to-day,  probably  as  energetically  as  during  any 
period  we  have  record  of  in  Cape  Colony — witness  the  choking  up  of  small  springs 
in  the  Karroo  by  calcareous  matter  left  by  evaporation  of  their  water,  and  the 
thin  calcareous  crusts  formed  on  bare  spots  after  rain.  These  seem  small  details, 
but  it  is  upon  their  like  that  our  author's  far-reaching  conclusions  are  based. 

Dr.  Passarge  makes  out  a  very  convincing  case  for  his  view  that  the  Kalahari, 
in  the  wider  sense,  has  become  gradually  drier,  and  that  the  process  began  in  the 
south,  and  is  extending  northwards.  In  chsp.  xxvii.  there  is  a  very  interesting 
account  of  the  Okavango  basin :  a  once  well-watered  low-grade  river  system  is 
gradually  losing  its  water,  the  valleys  become  converted  into  swamp  lands,  and 
these  in  their  turn  give  place  to  sand- veld  of  the  Kalahari  type.  This  river  system, 
which  dischargee  both  into  the  Zambezi  and  the  Makarrikarri  depression,  was 
developed  on  an  extremely  old  surface  of  the  "  Inselberglandschaft "  type,  i.e,  there 
were  wide  plains  covered  with  the  products  of  insolation  and  wind-erosion  and 
derivative  rocks,  through  which  isolated  hills  and  short  ranges  ( f  the  underlying 
recks  projected.    This  kind  of  country,  which  is  also  met  with  in  other  parts  of 
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Africa,  18  regarded  by  the  author  as  the  result  of  desert  conditions  which  have  pre- 
vailed ^th  but  one  considerable  interruption  since  at  least  the  end  of  the  Karroo 
period.  The  desert  hypothesis  is  also  held  to  account  for  the  steep  grade  of  African 
rivers  (p.  637),  but,  as  the  author  admits  may  be  the  case,  the  recent  rise  of  the 
land  has  probably  played  an  important  part  in  giving  the  rivers  their  steep  grades. 
At  the  south  end  of  the  continent  there  is  evidence  of  a  rie  of  1200  feet,  perhaps, 
within  the  period  of  living  mollasca,  and  indications  of  a  still  greater  *'  negative 
shore-movement "  are  not  wanting,  but  the  feicts  bearing  on  this  question  have  not 
yet  been  consistently  explained. 

A  full  summary  of  the  geology  of  South  Africa  is  given  in  chap,  iv.,  and  the 
results  are  combined  with  the  author's  experience  in  chapp.  xxiii.  and  xxiv.,  to 
form  a  mental  picture  of  the  development  of  the  southern  part  of  the  continent. 
The  summary  is,  on  the  whole,  sound,  and  it  is  gratifying  to  find  that  the  three 
subdivisions  of  the  Gape  system  are  taken  tabe  successive  formationp,  and  the  Black 
Reef — Malmani — Pretoria  series  to  be  older  than  the  Cape  system ;  the  latter  view  is 
based  upon  a  comparison  of  the  tectonic  structure  of  the  north  and  south  (pp.  47, 48), 
which  has  great  weight.  The  value  of  the  "  Olifant-Eomati  line  "  as  a  division 
between  two  unlike  portions  of  the  country  is  not  so  great  as  the  author  thinks ; 
a  line  which  fulfils  more  of  the  conditions  laid  down  (p.  63)  joins  the  01ifant*6 
mouth  with  the  Eelskamma  mouth,  but  this  leaves  the  greater  development  of 
the  Karroo  beds  to  the  north.  On  one  important  point  the  author  is  mistaken — 
the  diabase  intrusions  so  characteristic  of  the  Karroo  region  are  by  no  means  confined 
to  the  middle  and  lower  Karroo  beds ;  they  are  almost  or  quite  as  conspicuous  in 
the  Stormberg  series.  Any  one  who  writes  an  account  of  the  developnent  of  the 
subcontinent  on  our  present  knowledge  sets  up  a  tempting  mark  for  others  to  throw 
at,  and  it  is  only  by  a  repetition  of  such  processes  that  the  story  will  illuminate 
the  facts.  Dr.  Passarge  shows  that  '*  Gondwana-land  "  may  be  much  older  than 
Suess  thought  it  was,  for  the  South  African  portion  seems  never  to  have  been 
encroached  upon  by  the  sea  since  the  Malmani-Gampbell  Rand  lioQestones  were 
formed,  and  these  are  of  pre-Devonian  age.  The  Bokkeveld  (Devonian)  encroach- 
ment was  of  short  duration,  and  was  confined  to  the  south.  A  comparison  of 
Natal  and  Pondoland  with  the  western  districts  of  the  Gape  does  not  support  Dr. 
Passarge's  suggestion  (p.  595)  that  the  Gape  folded  belt  stretched  eastwards  beyond 
the  Kafirarian  coast.  No  evidence  has  yet  been  produced  to  show  that  the  west 
coast— at  least,  as  far  north  as  the  Orange  river — owes  its  form  in  any  degree  to 
faults.  The  statement  on  p.  596  that  Karroo  beds  occur  on  the  coast  of  Little 
Namaqu aland  is  at  best  doubtful ;  neither  is  there  evidence  for  the  connection  of 
the  Drakensberg  volcanic  region  with  faults ;  recent  work  has  upset  the  idea  that 
the  volcanoes  are  in  linear  series.  Same,  at  least,  of  the  south-east  coast  faults  are 
post-Senonian ;  the  great  Worcester  fault  is  much  older  than  this,  Triaasic  or 
early  Jurassic  in  age,  and  the  minor  fiiults  which  follow  the  Worcester  direction 
afi'ect  the  Uitenhage  beds,  and  may  therefore  be  intermediate  in  age.  Attention 
has  already  been  called  to  the  author's  views  on  the  post-Karroo  history  of  the 
interior.  Whether  he  is  right  in  his  succession  of  climatic  changes  or  not,  there 
can  be  no  doubt  that  the  interior  has  been  dry  land  for  a  very  long  period. 

The  thirty-seventh  chapter,  a  discussion  of  the  meteorological  conditions  of  the 
present  and  recent  times,  is  of  great  interest  to  all  South  Africans,  but  it  is  not 
altogether  pleasant  reading.  On  p.  665  it  is  suggested  that  a  stable  condition  has 
not  yet  been  reached  in  South  Africa,  and  the  coming  stability  would  seem  to  be 
another  *'  Wilstenperiod  *' !  Attention  must  be  drawn  to  the  admirable  discussion 
of  the  importance  of  animal  life,  especially  of  mammals,  in  effecting  surface  changes 
in  this  region,  given  in  chaps,  xvi.  and  xvii.,  and  to  the  numerors  facts  bearing  on 
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this  matter  througliout  the  nvrative.  A  olupter  oq  pUnt-lCe  ia  the  KaUhari«  and 
appendioea  on  the  proQunciation  of  native  namet,  mapa  and  figureii,  aitroaomical 
obeervattoDJi,  rock  specimens,  mollusca,  and  plants,  doae  the  hook,  hot  there  are 
also  excellent  indexes.  Whatever  may  be  the  fate  of  some  of  Dr.  Passarge^s  sp?cu- 
lationF,  all  geographers  and  geologists  owe  him  gratitude  for  the  thoronghneas  of 
his  obeervatioDS  and  the  labour  he  haa  spent  on  their  presentment. 

a.  w.  roorrs. 

Amoxo  the  Ueadstbkamb  of  the  Nile. 

'  Caput  Nili :  Einc  cmpfindsame  Beise  to  den  Qnellen  dee  Nils.*    Yon  BicliarJ  Kandt. 
Berlin :  D.  Beimer.    1904.    iaudralioB$  and  Map. 

Tfiis  is  a  striking  book,  which  will  stand  out  as  one  of  the  more  parmsnent^y 
valuable  amid  the  multitude  of  more  or  less  ordinary  works  of  African  travel.  The 
authot'i}  contributions  to  Aftican  geography  have  loog  been  known  to  our  readcra. 
He  ia  one  of  the  comparatively  few  explorers  who  have  been  content  to  work 
do^edly  in  a  limited  field  until  they  have  gained  that  intimate  acquaintance  with 
its  characteristics  which  can  never  be  acquired  by  the  passing  visitor,  and  he 
poraesses  other  qualities  which  go  to  make  a  successful  student  of  a  new  country, 
notably  the  spirit  of  inquiry  which  ever  seeks  to  go  below  the  surface  of  things. 
The  result  is  that  his  book,  though  professing  only  to  give  such  an  account  of  his 
work  as  may  be  suitable  to  the  general  reader,  contains  abundant  food  for  reflection 
for  the  more  seriously  minded,  while  running  through  the  whole  is  a  lighter  vein 
which  enlivens  the  record  of  many  disheartening  struggles  with  adverse  circum- 
stances. It  is,  however,  his  keen  appreciation  of  the  romantic  and  imaginative 
elements  in  his  subject  which  above  all  distinguishes  Dr.  Eandt*s  book,  and  which 
justifies  his  designation  of  it  as  the  record  of  a  '^  sentimental "  journey.  Whether 
in  describing  the  parched  and  all  but  lifeless  vegetation  of  the  African  steppe,  the 
imposiog  silhouettes  of  the  Central  African  volcanoes,  or  the  moist  primeeval  forest 
which  coDceals  the  ultimate  headstreams  of  the  Nile,  he  is  always  able  to  seize  the 
essential  elements  of  the  picture,  so  that  the  reader  carries  away  with  him  an 
impression  of  life-like  vividness.  The  region  specially  chosen  as  a  field  for  explora- 
tion offers  unusual  scope  for  the  exercise  of  such  powers,  and  in  describing  his 
journey  as  one  "  to  the  Eource  of  the  Kile,**  Dr.  Kandt  no  doubt  gives  us  the  cl  ie 
to  the  special  attraction  which  it  exercised  upon  him.  Whether  or  co  the  claim 
thus  made  be  regarded  as  justified,  there  is  no  gaiosaying  the  fact  that  Dr.  Eandt 
was  the  first  to  set  eyes  on  the  ultimate  source  of  the  famous  river— in  the  sense 
of  the  origin  of  that  branch  which  brings  the  largest  supply  from  the  greatest 
distanse.  And  there  is  something,  no  doubt,  to  be  said  for  the  view  that  it  is  only 
in  this  sense  of  the  word  "source''  that  the  use  of  the  definite  article  is  at  all 
applicable — whether  such  use  is,  even  so,  justifiable  on  scientific  grounds  beio? 
another  question.  Dr.  Kandt  reserves  for  another  volume  the  elaboration  of  argu- 
iLcnta  in  support  of  his  claim,  though  it  may  be  doubted  whether  our  kcowledge 
of  the  meteorological  and  other  conditions  of  this  part  of  Africa  is  yet  sufficient  to 
alio 97  a  definite  opinion  to  be  pronounced  on  the  que:>tion.^ 


*  Some  indication  of  the  comparative  role  of  the  Victoria  Xyanza  and  the  Eagcra 
in  the  economy  of  the  Nile  may,  perhaps,  be  supplied  by  the  consideration  that  while 
the  loss  of  the  supply  received  from  the  Kagera  would  seriously  affect  the  status  of  the 
lake,  there  is  no  reason  to  suppose  that,  had  the  basin  of  the  lake  not  existed,  the 
supplies  carried  to  the  Nile  by  the  riTer  would  have  been  materially  lessened.  But 
in  order  to  reach  any  definite  conclusion,  some  knowledge  of  the  rainfall  and  evaporation 
on  the  sutface  of  the  lake  and  over  the  basin  of  the  river  is  of  primary  importance.    It 
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As  regards  the  shores  of  Lake  Kivu,  which  he  surveyed  with  so  much  per- 
severanoe.  Dr.  Kandt  gives  likewise  much  new  informatioD.  But  it  is  not  only  for  its 
delineation  of  natural  features  that  the  book  is  of  interest.  The  author  has  much 
to  say  on  the  peoples  with  whom  he  was  brought  in  contact,  their  characters  and 
idiosyncrasies,  which  have  evidently  been  the  subject  of  thoughtful  study  on  his 
part.  His  chapter  on  native  caravan  life,  though  not  altogether  pleasant  reading, 
supplies,  at  any  rate,  an  unusually  vivid  picture ;  while  his  accounts  of  the  natives 
and  political  organization  of  Buanda — of  all  African  states  the  one  which  has 
longest  lain  off  the  bsaten  track,  even  of  native  lines  of  communication ;  of  the 
Batwa  dwarfs  of  the  region  of  the  great  volcanoes ;  and  of  other  tribes,  such  as  the 
Bakig8,  whose  inveterate  thieviog  habits  gave  him  so  much  trouble,  are  of  still 
higher  interest  in  proportion  to  the  little  that  has  hitherto  been  written  about  them. 

It  should  be  mentioned  that,  while  the  freshness  of  the  narrative  is  maintained 
by  a  liberal  use  of  the  diary  form,  the  objections  often  attachiug  to  this  method 
are  lessened  by  the  very  careful  elaboration  to  which  the  original  journals  were 
subjected  from  time  to  time  during  the  course  of  the  journey,  the  results  of  more 
mature  reflection  or  subsequent  experience  being  in  this  way  incorporated.  Lastiy, 
the  avoidance  of  the  use  of  the  objectionable  loaded  paper,  now  so  common,  adds 
immensely  to  the  attractiveness  of  the  book,  and  in  no  way  detracts  from  the 
clearness  of  the  excellent  illustrations. 

Western  Ugakda. 
<  On  the  Borders  of  Pigmy  Land.*  By  Bath  B.  Fisher.  Londoa :  Marshall  Broe. 
[1905.]  Pp.  X.  and  216.  Illustrations,  Price  3s.  6d.  net. 
This  work  is  valuable  as  presentiDg  the  views  and  impressions  of  one  who  has 
not  merely  passed  through  the  country  at  a  rapid  rate,  but  has  resided  in  it  for 
several  years,  maintainiog  a  close  and  constant  intercourse  with  the  natives.  The 
writer  is  the  wife  of  the  Bev.  A.  B.  Fisher,  who  read  a  paper  before  the  Society  in 
1904  (Journal,  vol.  24,  p.  249).  There  h  a  chapter  on  the  pygmies,  and  another 
on  the  partial  ascent  of  the  Buwenzm  range. 

Zakzibab. 
^Zanzibar  in  Ck)ntemporary  Times.'  By  B.  N.  Lyne.  London:  Hurst  &  Blackett. 
1905.  Pp.  xii.  and  328.  Maps  and  Illustrations.  Price  10s.  6d  net. 
This  is  the  first  attempt  which  has  been  made  to  write  the  history  of  Zanzibar, 
And  especially  of  British  relations  with  it,  in  modem  times.  The  author,  who 
belongs  to  the  Government  service,  has  made  careful  researches  in  the  archives  of 
Oovemment  departments  at  home,  and  by  his  intercourse  with  past  and  present 
residents,  has  bsen  able  to  place  on  permanent  record  many  interesting  detiuls  of 
the  history.  

may,  therefore,  be  worth  while  calliug  attootion  to  what  appears  to  be  a  fallacy  in 
the  estimate  made  by  Bir  W.  Gar&tin  (ip  his  admirable  and  exhaustive  report  on  the 
basin  of  the  upper  Nile)  of  the  evaporation  from  the  surface  of  the  lake.  Having 
estimated  the  amount  of  water  entering  the  lake  in  one  year  (whether  as  rain  or  by 
rivers),  and  leaving  it  by  the  Bipon  falls,  he  proceeds  to  obtain  the  **  total  cubic  content 
of  the  water  added  to  it  in  one  year,"  adding  this  to  the  amount  leaving  the  lake,  and 
then  deducting  the  sum  from  the  amount  received ;  the  result  being,  in  his  view,  the 
amount  lost  by  evaporation.  But  in  order  to  justify  this  proceeding,  the  amount  taken 
as  added  to  the  lake  should  surely  be  the  net  gain  during  the  year  (supposing  such  to 
exist),  and  not  the  gross  amount  corresponding  to  the  difference  between  the  lowest 
and  highest  level,  which  is  the  quantity  obtained  by  Sir  W.  Garstin  on  the  basis  of 
the  mean  annual  range  of  level  His  value  for  the  amount  lost  by  evaporation  will 
thus  be  far  too  low,  supposing  the  other  estimates  to  bo  fairly  correct. 
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AUSTRALIA. 

QUEEKSLABD  IN   EaRLT    DaTS. 

'Tom  Petrie's  BeminisodnceB  of  Early  Qoeeiislaiid.'  Booorded  bj  hi*  DMgbter. 
Brisbane:  WataoD,  Ferguson  &  Co.;  London:  J.  Gray  &  Son.  1904.  Pp.  xtL 
and  320.    Flan  and  llluaraiioiu. 

Books  such  as  this  will  become  of  increating  Taloe  as  the  race  of  early  Kttlers 
dies  out.  The  present  reminisoences  were  taken  down  (by  hii  daughter)  from  the 
lips  of  one  who  was  associated  with  the  Queensland  aborigines  from  early  boyhood, 
and  gained  an  nnusually  intimite  acquaintance  with  their  maonerp,  ouitoms,  folk- 
lore, and  the  like,  a  knowledge  of  which  is  here  rescued  from  obliTion.  There 
is  also  much  that  is  of  interest  concerning  the  early  settlement  of  the  colony. 


THE  MONTHLY  RECORD. 

BUXOPE. 

Examples  of  Biver-oaptore  in  Franoe.~M.  £.  Foumler  calli  attention  in 
the  CompUs  Hendua  of  the  Paris  Academy  of  Sciences  to  some  instances  of  riyer- 
capture  which  are  remarkable  for  the  Tery  recent  date  at  which  the  captures  haye 
taken  place.  The  district  is  that  watered  by  the  Yalli^  and  se?eral  of  its  tributa- 
ries, small  streams  belonging  to  the  eastern  part  of  the  basin  of  the  Sdone,  in  the 
department  of  Jura.  By  a  study  of  maps  and  documents  dating  from  the  seTen- 
teenth  century  onwards,  M.  Foumier  has  found  that  the  relations  of  these  streams 
has  Eereral  times  changed  during  the  last  two  centuries  and  a  half,  the  Some,  in 
particular,  having  (in  one  or  other  of  its  branches)  suffered  a  constant  displacement 
towards  the  north,  abandoning  in  turn  no  lef  s  than  three  different  channels  by 
which  it  found  its  way  to  the  Vallidre.  The  accuracy  of  the  maps  and  documenta 
is  confirmed  in  one  particular  by  the  fact  that  one  of  the  later  branches  is  crossed 
by  the  boundaries  of  properties  as  if  it  had  no  existence,  while  in  most  cases  these 
follow  the  courses  of  stream?.  These  examples  are,  perhaps,  somewhat  discounted 
by  the  fact  that  the  district  is  part  of  an  alluvial  plain  without  much  relief, 
in  which  changee  in  the  courses  of  streams  are  only  to  be  expected.  A  more 
striking  instance,  though  dating  from  more  ancient  (if  geologically  recent)  times,  is  the 
probable  deflection  of  the  course  of  the  Vienne  in  the  neighbourhood  of  Exideull,  a 
note  on  which  has  been  contributed  to  the  Annates  de  Geograjthie  (March  15, 1905), 
by  MM.  Blazac  and  Yacher.  The  idea  which  has  hitherto  prevailed  is  that  the  sudden 
bend  to  the  north  made  by  the  Vienne  below  Ezideuil  marks  the  position  of  a 
capture  of  its  upper  course,  by  a  stream  flowing  to  the  Loire,  at  the  expense  of  the 
Charente,  the  direction  of  which  corresponds  to  that  of  the  upper  Vienne.  This 
capture  has  been  thought  to  have  occurred  in  Pleistocene  times,  and  the  small 
stream  flowing  by  the  village  of  Pomaret  has  been  supposed  to  occupy  the 
abandoned  channel  leading  to  the  Charente.  As  is  pointed  out,  however,  by  the 
writers  in  the  Anndles,  the  facts  do  not  entirely  fit  in  with  this  Tiew.  The 
V-shaped  form  of  the  Pomaret  Talley  near  its  conflueDce  with  the  Vienne  gives  the 
impression  of  a  recent  valley,  rather  than  of  an  old  valley  now  drained  in  a  reverse 
direction  to  the  original ;  while  careful  search  has  failed  to  reveal  the  existence  of 
alluvial  deposits  on  the  line  of  partition  between  this  valley  and  the  Charente.  The 
authors  do  not,  however,  entirely  reject  the  idea  of  a  capture  having  taken  place, 
bat  they  point  out  the  existence,  on  a  line  running  from  east  to  west  across  the 
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plateaux  between  the  Yienne  and  Gbarente,of  a  series  of  deposits,  mostly  fluvlatile, 
at  a  much  higher  level  than  the  present  river  valleys,  higher,  in  fact,  in  places, 
than  the  water-parting  between  the  existing  rivers  in  the  area  under  discussion. 
The  age  of  these  deposits  is  in  all  probability  Pliocene,  and  the  writera  therefore 
conclude  that  a  capture  of  the  ancient  upper  course  of  the  Charente  took  place 
either  at  the  end  of  the  Pliocene  or  at  the  very  beginning  of  the  Pleistocene  age. 

Transport  Problems,  especially  in  France.— Prof.  Louis  La6tte,  of  Nantes, 
has  recently  published  a  series  of  ai tides  on  this  subject  in  the  Questions  diplo^ 
matiques  et  CdloniaUs  (July,  Angus- 1,  and  September,  1904).  In  them  he  points 
out  how  important  a  role  improved  means  of  transport  play  in  modem  economic 
expansion,  internal  and  external.  He  cotes  the  greit  reduction  in  cost  of  ocean 
transport  in  recent  years — the  rate  per  tonne  from  Marseilles  to  China  being  335.70 
francs  in  1872,  while  it  now  is  between  70  and  75  francs.  Of  means  of  transport, 
that  by  water  is  by  far  the  most  economical,  and  he  gives  as  mean  rates  for  France 
1  centime,  for  German  rivers,  0*8,  and  for  the  United  States,  0*48  of  a  centime 
per  tonne-kilometre.  "Bj  petite  vitesse  the  railway  freight  in  France  is  4*7  centimes 
per  tonne-kilometre.  In  sp'te  of  low  rates.  Overmans  calculate  that  the  cost  of 
their  products  is  raised  30  per  cent,  on  an  average,  in  Britain  15  per  cent.,  and  in 
the  United  States  still  less,  owing  to  charges  for  transport,  but  that  they  saye 
£3,400,000  per  annum  by  using  canals  and  navigable  rivers.  They  have  paid 
great  attention  to  theee  rivers  and  canals,  as  recent  monographs  show,  and  also  to 
baibour  improvements  with  startling  results.  The  traffic  on  the  Bhine  has  risen 
of  late  by  leaps  and  bound?,  and  the  tonnage  of  vessels  entering  and  clearing  at 
Hamburg  (with  cargoes)  has  increased  from  9,417,817  in  1892  to  14,414,370 
in  1902.  The  French  railways,  by  careful  £tudy  of  the  inUrnational  *'  transit 
trade,"  have  greatly  added  to  their  incomoF,  and  compete  successfully,  for  instance, 
for  English,  Swiss,  and  Italian  traffic,  the  quickest  route  by  the  St.  Qothard  being 
via  Boulogne  and  Laon.  The  tourists  from  London  to  Switzerland  by  the  Belgian 
route  was  7149  in  1898,  but  only  4521  in  1902  (decrease  42  per  cent.),  whereas  by 
the  French  line  it  was  7833  in  1898,  but  17,685  in  1902  (inoreafe  172  per  cent). 
New  cross-country  routes  are  recommended — that  from  St.  Nazaire  and  Nantes 
by  Tourp,  Bourges,  Nevers,  and  Ghanzy  is  meant  to  secure  Swiss  trade  through 
Belfort  and  Locs  le  Saunier ;  and  even  Austrian  traffic  through  the  former,  and 
Italian  trade  thrcugh  the  latter  and  the  new  Simplon  tunnel.  Several  programmes 
for  the  amelioration  of  French  waterways  have  been  drawn  up.  Political  as  well 
as  economic  reasons  have  resulted  in  the  north-eastern  system,  serving  Paris  alone, 
being  well  developed.  The  latest,  that  of  Pierre  Baudin,  will  not  only  add  to 
the  utility  of  these  north-eastern  waterways,  especially  by  improving  the  Seine 
and  the  chief  harbours,  but  will  revivd  the  Loire  as  a  navigable  waterway  (where 
the  tonnage  between  the  Maine  and  Nantes  has  sunk  from  303,431  in  1866  to 
92,541  in  1902),  and  provide  for  greatly  needed  improvements  at  Nantes  and 
St  Nazaire.  Bordeaux,  the  Ganal  du  Midi,  the  Rhone,  and  Marseilles  will  be 
ameliorated,  and,  what  is  perhaps  most  important,  the  long-talked-of  tunnel  tj 
connect  Marseilles  with  the  liltang  de  Berre  and  the  Rhone  will  at  last  be  carried 
out.  By  such  improved  waterway  and  railway  services,  the  French,  examining 
the  geographical  conditions  and  striving  to  utilize  them  fully,  hope  not  merely  to 
improve  their  own  internal  trade,  but  to  secure  a  greater  share  of  the  entrepot 
trade. 

Yertieal  Earth-temperature  Gradient  above  the  Simplon  TnnneL— 

The  temperatures  observed  in  the  rocks  of  the  Simplon  tunnel  are  discussed  by 
Mr.  F.  Fox  in  the  Proceedings  of  the  Boyal  Society  (vol.  176,  pp.  26-33,  April, 
1905).    The  figure  is  97-^7  Fahr. (54°3  C.)  at  2135 metrts below  the  summit ;  and 
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^issamiog  that  at  10  metres  below  the  surface  of  the  moantain  the  temperature  if 
<P  0.,  the  temperature  gradient  is  1°  Fahr.  to  71*5  feet  (1^  C.  to  80  metres).  Taking 
the  mean  of  the  altitudes  aboTe  and  temperatures  at  statkms  between  the  8  and  13 
kilometre  posts  in  the  tunnel,  the  ▼ertlcal  gradient  works  out  at  1°  Fahr.  to  G7*5 
f^et  (1°  C.  to  37  metres).  Q  he  Simplon  data  thus  correspond  Tsrf  closely  with 
the  average  value  which  is  derived  from  previous  observations  in  tunnel  mioes 
and  boreholes. 

Trade  of  BoBnia  and  HenegOTina. — ^The  Government  returns  of  imports 
and  exports  for  Bosnia  and  Herzegovina  issued  since  1898  indicate  a  steady 
increase  of  exports  down  to  1902.    By  wdght  the  imports  stood  to  exports  in  1898 
as  1  to  2»  but  in  1902  as  1  to  31.  The  year  1903  still  showed  a  rise  in  exports,  bnt 
a  fitiU  greater  rise  in  imports ;  so  that  tbe  proportion  between  the  two  was  1  t  j  2*3. 
The  great  increase  in  imports  was  due  to  the  greater  demand  for  com  consequent 
en  the  bad  harvest  of  1902,  and  to  the  increased  import  of  live-stock  both  for 
filaughter  and  draught.    Though  in  this  respect  the  imports  fell  from  13,000  head 
ia  1900  to  5CO0  in  1902,  the  figure  has  still  lisen  from  9000  head  in  1898  to 
1!0,000  head  in  1903.    The  export,  «n  the  other  hand,  has  risen  from  244,000 
to  328,000  head.     The  previous  year  it  had  mounted  to  349,000.     These  last 
advances  are  to  be  explained  by  the  building  of  the  railway  from  Serajevo  to 
the  TurMsh  frontier.     The  foreign  trade  of  Bosnia  and  Herzegovina  coxuists, 
roundly  speaking,  in  an  exchaoge  of  natural  for  industrial  products.    Owing  to 
the  unfavourable  weathw  during  the  period  in  questiiw,  the  export  of  cereals  did 
not  reach  the  figure  that  might  bo  expected,     limber  for  building  and  other 
economic  purposes,  as  also  homed  cattle  and  dried  plums,  have,  on  the  other  hand, 
shown  a  greatly  increased  export,  the  former  by  the  value  of  14  to  15  million 
crowns  (1  crown  =  10s.),  the  latter  by  6  millions.    The  greatest  increase  in  imports 
has  been  in  clothes  and  linen  and  in  articles  of  food  and  luxury,  such  as  coffee, 
sugar,  wine,  and  butter,  as  also  in  machinery  and  implements.     0/  the  Isst 
item,  the  greatest  portion  comes  across  the  Croato-Slavonian  frontier,  the  import 
thence  during  the  period  in  question  having  risen  from  79  to  86  per  cent.,  whereas 
the  export  thither  fell  from  87  to  68  per  cent,  of  the  total.    By  way  of  tbe  Dalma- 
tian  frontier,  on  the  other  hand,  the  import  has  fallen  from  19  to  13  per  cent., 
whereas,  thanks  to  the  railway  connections  constracted  during  the  period,  the 
export  has  risen  2^  fold ;  75  to  77  per  cent,  of  the  import  and  export  now  runnicg 
on  the  railway  lines.    Water  and  road  communication  in  Bosnia  and  Herzegovina, 
as  throughout  the  whole  of  Austria,  has  declined  considerably  commensurately  with 
the  increased  use  of  railway  transport. 

A8IA. 

Mineral  Besonrcea  of  Ceylon. — With  a  view  to  an  estimate  of  the  economic 
mineral  resources  of  Ceylon,  two  English  geologists  have,  imder  the  general  super- 
vision of  Prof.  W.  B.  Dunstan,  of  the  Imperial  Institute,  been  at  work  since  March, 
1903,  surveying  the  island.  Between  April  6, 1903,  and  January  7, 1904,  they  have 
transmitted  to  the  Institute  seven  reports,  and  with  each  report  specimens  of 
minerals  collected  by  them.  The  specimens  thus  tracsmitted  have  been  carefully 
examined  in  the  scientific  and  technical  department  of  the  Institute.  An 
account  of  the  results  of  such  work  in  1903-4  is  embodied  in  a  Colonial  Report 
(Ififcellaneoup,  No.  29, 1905).  The  mineral  products,  collected  during  the  survey, 
or  obtained  from  other  sources,  which  had  leen  investigated  at  the  Imperial 
Institute,  includes  ores  of  iron,  manganese,  and  copper,  ores  containing  thorium  and 
cerium,  the  oxides  of  which  are  available  for  incandescent  gas-lighting ;  graphite, 
mica,  steatite,  kaolin,  laterite,  asbestos,  limestone,  quartz,  chert,  corundum,  and 
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yarious  gem-stonef. '  The  iron  ore  is  in  all  cases  a  surface  deposit,  duo  to  the 
decompoBition  of  the  older  rocks,  and  up  to  the  present  has  not  been  found  in 
sufficient  quantities  to  be  economically  important.  Nor  apparently  does  manganese 
ore  exist  in  quantities  available  for  export,  but  the  presence  of  1*61  per  cent,  of 
cobalt  in  the  maDganese  ore  from  Ampitiya  calls  for  further  investigation.  The 
most  important  discovery,  however,  is  that  of  several  minerals  containing  thoria.. 
Taken  to  be  uraninite,  or  pitchblende,  and  forwarded  as  such  to  England,  one  of 
these  minerals,  on  complete  analysis  at  the  institute,  proves  to  be  a  new  mineral 
which  it  is  proposed  to  name  thorianite.  It  is  one  of  the  richest  known  in  the  rare 
earth  thoria,  of  which  it  contains  more  than  75  per  cent,  uncombined  with  silica. 
Tboria  is  of  very  considerable  value  on  aoooimt  of  its  employment  in  the 
manufacture  of  incandescent  gas  mantles.  At  present  the  material  is  chiefly 
extracted  from  the  monazlte  Eands  of  Brazil,  containiog  5  to  10  per  cent,  of 
combined  thoria.  The  annoimcement  of  the  discovery  of  thorianite  in  Ceylon,  as 
well  as  *'  thorite,'*  containing  over  65  per  cent,  of  thoria,  has  already  called  forth 
many  offers  from  England  and  the  continent  to  purchase  the  material  or  work  the 
deposits.  At  present,  however,  only  a  few  tons  are  in  sight.  For  the  determina- 
tion of  the  extent  of  the  occurrence  of  the  above  minerals  in  Ceylon,  further 
exploration  is  needed. 

AFBIOA 

Progress  in  Egypt  and  the  Sudan.— Lord  Ciomer's  report  for  1904: 
records  as  satisfactory  an  amount  of  progress  as  any  of  the  preceding  ones.  As 
regards  Egjpt,  it  is  stated  that  the  year  under  review  was  one  of  "  unexampled 
prosperity,"  though  the  writer  wisely  soimds  a  note  of  warning  against  an 
'*  exaggerated  optimism,"  of  which  he  thinks  there  may  be  some  risk.  Of  topics  of 
specially  geographical  interest,  reference  may  be  made  to  the  increased  grant  for 
the  geological  survey,  to  enable  it  to  be  pushed  forward  with  greater  rapidity,  and 
to  the  proposed  beginning  of  a  proper  hydrographical  survey  of  the  Nile,  in  the 
form  of  a  determication  of  levels  along  the  river-banks,  the  establishment  of  a 
gauging  station  above  the  second  cataract,  and  other  works.  The  meteorological 
stations  in  Egypt  and  the  Sudan  are  to  ba  more  completely  equipped,  and  their 
observations  published,  while  preparations  are  being  made  for  the  measurement  of 
an  arc  of  the  meridian,  as  recommended  by  the  International  Geodetic  CoDgress. 
It  is  also  of  interest  to  note  that,  so  far,  the  state  of  the  temple  at  Phila9  i& 
extremely  satisfactory,  though  it  is  no  doubt  too  scon  to  pronounce  whether 
damage  may  eventually  result  from  the  fioodiog.  The  proposed  heightening  of 
the  Assuan  dam  has  been  abandoned  for  the  present,  so  that  further  measures  for 
the  protection  of  the  temple,  which  might  be  necesfary  in  view  of  the  further 
submergence  which  would  result,  need  not  yet  be  discussei.  In  the  Sudan,  the 
progress  in  the  direction  of  increased  security  and  confidence  in  the  intentions  of 
the  Government  is  decidedly  satisfactory.  Even  on  the  remote  frontiers  the 
central  authority  is  becoming  gradually  recognized,  and  much  good  seems  to  have 
resulted  from  the  demarcation  of  the  frontier  with  Abyssinia.  On  the  side  of  the 
Congo  State  agreements  have  been  arrived  at  between  the  Anglo-Egyptian  and 
Belgian  authorities  regarding  the  northern  boundary  of  the  Lado  enclave  and  the 
**  Thalweg  "  of  the  Nile  between  Lado  and  5°  30'  N.,  but  at  the  date  of  the  report 
they  had  not  received  the  formal  ratification  of  the  Congo  Government.  Difficulties- 
which  had  arisen  with  the  Nyam-nyams  have  been  completely  removed,  as  the 
result  of  a  military  expedition  under  Major  Boulnois,  and  in  the  same  direction  it 
is  hoped  to  develop  trade  with  the  French  Congo  territory,  by  placing  a  small 
steamer  on  the  Jur  river.    Various  expeditions  have  been  undertaken  for  the 
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exploration  of  little-known  diitricts,  including  one  under  Mr.  Dupoii  for  the  further 
examination  of  the  country  traTeraed  by  Cjptain  Liddell  (JoumaZ,  toL  %i,  p.  651) 
with  a  view  to  ascertaining  the  poasibility  of  opening  up  a  new  riTer-channel  from 
Bor  to  the  SobaL  An  exploration  of  the  Pibor,  or  •oath-western  branch  of  the 
Sobaty  was  made  by  Lieut.  Comyn,  who  succeeded  in  penetrating  far  beyond  the 
junction  of  the  Akobo,  but  was  stopped  by  shallow  water  when  within  about  60 
miles  of  Bor,  so  that  the  ultimate  source  is  still  a  matter  of  uncertainty.  Mr, 
Macmillan,  the  results  of  whose  expedition  have  been  giren  in  the  Journal  (vol  M, 
p.  158)  has  despatched  Mr.  Jessen  for  farther  exploration  between  the  White  Nile 
and  Abyssinia.  Useful  work  has  already  been  done  by  Captain  Borton,  by  Lieut. 
Bayldon,  B.N.,  and  otherp»  in  various  parts  of  the  Bahr-el-Qbaaal  proirinoe,  the 
latter  having  collected  information  on  the  Bahr-el-Arab  and  other  streams  of  the 
north-west,  while  Captain  Perciral  has  undertaken  an  expedition  south  from 
El-Obeid  to  Wau  with  a  view  to  further  elucidate  the  hydrography  of  this  regica/ 
The  cutting  of  the  sudd,  bath  on  the  Bahr-el-Jebel  and  on  the  Bahr-el-Q basal » 
has  been  continued  with  much  perseverance,  while  the  detailed  surveys  under  the 
oirection  cf  Colonel  Talbot,  B.K.,  have  leen  actively  prosecuted.  Lastly,  reference 
should  be  made  to  the  rapid  progress  made  on  the  railway  from  the  Nile  to  the  new 
Red  sea  port  near  Suikin,  which  it  is  hoped  to  complete  by  the  spring  of  1906. 

Agrienltore  in  Britiih  Bait  Africa.— The  latest  official  reporU  (Africa,. 
No.  4, 1905)  from  the  Director  of  Agriculture  on  the  Nairobi  and  Naivasha  farms, 
tell  the  tale  of  abnormal  drought  in  190L  A  special  report,  appended  to  these 
returns,  cets  forth  summarily  the  main  conditions  new  settlers  in  the  prolectorato 
have  to  reckon  with.  The  rainfall  at  Naivasha  in  1904  amounted  to  but  21*87  inches,. 
at  Nairobi  to  27*40  inches — a  supply  altogether  inadequate  to  the  wants  of  a  porous 
soil  under  a  tropical  sun.  The  month  of  largest  rainfall  at  Naivasha  in  1904 
was  November,  with 2*87  inches ;  of  smallest,  January,  with  0*53  inch.  At  Nairobi 
5*83  inches  fell  in  November,  whereas  September  was  rainless.  At  Naivasha  the 
mean  temperature  in  November  was  63^*13  Fahr. ;  at  Nairobi  the  mean  monthly 
temperature  was  64*09°  Fahr.,  the  maximum  for  the  year  bring  84°,  the  minimuo^ 
44°.  The  life  and  experiments  on  the  two  farms  are  illustrated  by  photographs. 
The  agriculture  of  the  protectorate,  though  not  yet  adequately  represented  in  the 
exports,  is  proceeding  at  a  fair  pace.  East  Africa,  which  two  years  ago  counted 
not  more  than  six  European  farmers,  now  counts  as  many  hundreds.  The  mun 
sowing  begins  with  the  first  of  the  greater  rains  (March — May),  the  crops  ripening 
in  the  dry  months  from  June  to  October.  The  tropical  region,  hitherto  eyed 
aakance  on  account  of  its  climate,  is  a  coast  belt  100  miles  broad,  its  richest  strip 
lying  within  20  miles  of  the  sea.  About  100  acres  of  it  are  now  pUntdd  with 
cotton,  of  which  it  should  yield  300  to  400  lbs.  per  acre  in  the  form  of  l^pt.  Rubber 
(Latulolphia)  is  most  widely  distributed .  Sanseviera  grows  wild,  producing  fibre  3  ta 
7  feet  long,  valued  at  £25  per  ton.  A  variety  of  fruits  are  cultivated  by  the  natives, 
but,  ignorant  as  they  are  of  grafting,  the  fruit  they  raise  is  poor.  In  view  of  a  ready 
market  in  the  temperate  regions,  Mombasa,  and  the  ships,  there  is  here  a  good  opening, 
for  fruit  farms.  It  is  also  pointed  out  how  profitable  would  be  a  dairy  business  near 
Mombasa,  supplybg  the  town,  ships,  and  Zanzibar.  In  the  central  districtp,  from  lOO 
to  250  miles  inland,  Indian  settlements  are  making  rapid  progress.  The  cotton  crop  is 
estimated  to  yield  about  1400  lbs.  per  asre.  Besides  cotton,  the  climate  is  suitable,, 
probably,  for  Ceara  rubber  and  fibres,  and  large  concessions  have  been  taken  up  for 


*  Captain  Percival  has  sucoessfnlly  completed  this  expedition,  and  has  retarned  to 
tbis  oountry. 
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working  these  products.     In  the   lake  district  many  Eiropeans  have  settled, 
attracted  by  the  richness  of  the  land  and  abundance  of  rain. 

Yolcanio  FormatioiiB  in  the  Sahara. — ^A  note  in  the  Comptes  Bendus  of  the 
Paris  Academy  of  Sciences  for  May  1  last  gives  the  results  of  the  geological  researches 
during  M.  Foureau's  trans-Saharan  expedition,  as  far  as  concerns  the  distribution 
of  volcanic  formations  in  the  regions  traversed.  The  first  rocks  of  this  nature  were 
picked  up  north  of,  and  in,  the  great  Erg,  in  the  form  of  scoriaa  and  basaltic  lavas, 
having  their  origin,  probably,  in  the  Ahaggar  massif;  the  eruptive  nature  of 
certain  mountains  in  which,  spoken  of  by  Duveyrier,  is  thus  confirmed,  as  it  is  also 
by  recent  explorations  by  Lieuts.  Guillo-Lohain  and  BiEset.  Duveyrier  has  also 
been  shown  to  be  correct  in  his  view  of  the  geological  character  of  the  southern 
crest  of  the  Tassili,  which  has  also  yielded  basaltic  scoriae.  Volcanic  formations  are 
extensively  repiesented  in  the  "Adrar,"  where,  besides  basalts  and  phonolites, 
tepbrites  with  olivine  play  an  important  part.  But  the  greatest  development  of 
volcanic  formations  occurs  in  southern  Air,  where  a  whole  series  of  lavas,  scorias, 
and  tuffs  seems  to  descend  from  the  peaks  of  Taguet,  Eombo,  and  others  farther 
east.  These  basaltic  volcanoes  seem  to  be  of  quite  recent  age,  to  judge  from  the 
frequent  occurrence  of  cirques  and  basins,  which  seem  to  represent  the  actual  craters 
of  the  volcanoes. 

AXEBIOA. 

Exploration  in  the  Sierra  Madre,  Mezioo.—An  expediticm  for  the  study 
cf  the  geography  and  geology  of  the  western  Sierra  Madre  of  Mexico  was  organized 
early  in  the  year  by  Colonel  W.  C.  Q-reene,  and  left  New  York  on  February  4. 
The  party  consisted  of  Mr.  B.  T.  Hill,  Dr.  E.  0.  Hovey,  and  assistants,  and  the 
scientific  qualifications  of  the  gentlemen  named  promise  valuable  results  as  regards 
the  physical  geography  of  the  interesting  region  chosen  as  a  field  of  work.  Com- 
munications by  Dr.  Hovey,  printed  in  Science  for  April  14  and  June  9  respectively, 
give  a  summary  of  the  doings  of  the  party  while  exploring  the  northern  part  of  the 
Sierra  Madre.  A  delay  at  El  Paso,  caused  by  snowfall  in  the  mountainp,  was  utilized 
for  a  run  across  the  arid  region  along  the  Mexican  boundary  as  far  as  Naco,  Arizona, 
and  thence  to  Cananea,  Sonora,  the  railway  route  followed  affording  excellent 
opportunities  for  study  of  the  geological  processes  at  work.  Dr.  Hovey  mentions 
especially  the  holsensj  or  pocket  deserts  (with  accompanying  volcanic  cones  and 
basaltic  floors),  containing  underground  watercourses,  and  supplying,  by  means  of 
shallow  wells,  abundant  water  for  mining  purposes.  The  Mesa  phenomena  of  the 
region  were  specially  studied.  From  El  Paso  the  party  went  south-westward  by 
railway  into  Chihuahua,  making  studies  en  rotUe  of  the  vast  Uanoe,  the  peculiar 
moviog  Eand-^ills  known  as  **  los  Medanos  "  the  lost  mountains,  and  the  shallow 
periodical  lakes  without  outlet  which  receive  the  drainage  and  wind  and  water- 
borne  dibris  from  the  Sierra  Madre.  From  Like  Guzman  the  route  followed  the 
San  Miguel  river,  in  part  through  deep  tortuous  caSons,  to  its  headwaters  on  the 
undulating  plains  of  the  Sierra  Madre  plateau,  more  than  7000  feet  above  the  sea. 
From  Casas  Grandes,  the  terminus  of  the  railway  (where  a  ^sit  was  paid  to  the 
prehi£toric  ruins  which  give  the  town  its  name),  the  journey  was  continued  on 
horseback  and  with  pack-team  across  the  high  plateau  to  Dedrick,  conusting  of  one 
or  two  log  houses  in  the  midst  of  the  forest  of  long-leafed  yellow  pine  which 
characterizes  the  plateau  and  peaks  between  7000  and  800D  feet.  Immediately  to 
the  west  of  this  is  the  stupendous  cafion  of  the  Yaqui,  which  in  beauty  and  grandeur 
rivals  that  of  the  Colorado.  Important  &ctB  relating  to  the  physical  history  of  the 
region  were  observed,  and  the  ruins  left  by  the  cliff-dwellers  and  other  prehistoric 
peoples  examined.    From  Guaynopita,  a  little  mining  camp  on  the  moimtain-side. 


Digitized  by 


Google 


THE  MONTHLY  RIOOBDi  219 

a  climb  of  3500  feet  led  out  of  the  cafion  on  to  the  great  Meja»  out  of  which  the 
moontidiis  have  been  carved.  Here  the  contest  for  the  drainage  of  the  i4ateaa 
between  streams  flowing  east  and  west  was  obserred,  the  dissection  being  more 
pronounced  to  the  west.  The  cation  of  the  Tntoaca  (a  tributary  of  the  Yaqni) 
disclosed  a  Eection  through  vast  beds  rfSulUng  from  igneona  aotion»  which  has  been 
accompanied  snd  followed  by  strong  mineralization  of  veins.  The  further  route 
led  across  a  series  of  high  mesas,  divides,  **  arroyof ,"  and  river  channels,  until  it 
finally  reached  the  crowded  mining  camp  of  Ocampo.  Hence  to  Mifiaoa,  the 
terminus  of  the  Chihuahua  and  Pacific  railway,  the  high  mesa  was  again  crossed, 
the  train  being  taken  back  to  £1  Paso,  so  as  to  complete  a  circuit  among  the 
Western  Sierra  Madre  moimtains.  The  detailed  reports  on  the  journey  will  be 
awaited  with  interest. 

Hatural  Mounds  in  the  Vnited  SUtei-^A  paper  read  by  Mr.  A.  C.  Yeatch 
at  a  meeting  of  the  Biological  Society  of  Washington  in  January  last,  and  reported 
in  Science  for  February  24  (vol.  81,  Ko.  530,  p.  310),  has  revived  the  interest  in 
the  question  of  the  origin  of  the  natural  mounds  found  in  so  many  parts  of  the 
United  States,  which  have  been  the  subject  of  discussion  for  a  number  of  years, 
without,  however,  any  decidedly  satisfactory  explanation  being  arrived  at.  A  dis- 
cussion has  since  been  maintained  in  the  pages  of  Science,  in  which  Profp.  Branner 
and  Hilgard,  and  other  observers  who  have  paid  attention  to  the  problem,  have 
taken  part  (see  Nos.  535,  536,  538,  and  543).  The  evidence  adduced  is  on  certain 
points  conflicting,  and  there  can  be  little  doubt  that  the  observations  have  to  do 
with  phenomena  of  di\rerse  origin,  however  striking  the  superficial  resemblance 
may  be.  In  any  case,  it  id  remarkable  how  widely  distributed  over  various  kinds 
of  country  such  mounds  (known  sometimes  as  "  hog- wallows  ")  appear  to  be  in  the 
United  States,  whereas  in  hardly  any  other  part  of  the  world  have  such  features 
been  observed  in  sufficient  numbers  to  attract  general  attention.  Mr.  Veatch  con- 
sidered especially — among  the  various  theories  put  forward— those  which  explain 
the  mounds  (1)  as  due  to  the  action  of  gas  vents  and  springs ;  (2)  as  a  form  of 
dunes ;  (3)  as  the  work  of  ants ;  considering  thst  the  last  has  most  in  its  favour, 
whether  we  suppose  the  agents  to  have  been  the  "  atta,**  or  leaf-cutting  ants,  or 
the  mound-building  variety  of  termites.  But  if  either  of  the  theories  (2)  and  (3) 
le  correct,  he  considers  that  important  climatic  chaoges  must  have  taken  place  in 
very  recent  times.  Dr.  Branner,  speaking  especially  of  the  mounds  of  California 
and  Oregon,  where  they  cover  hundreds  of  square  miles,  points  out  that  they  ex- 
tend from  the  valley  floors  to  a  height  of  over  500  feet  up  the  slopes  of  the  foot- 
hills, and  that  the  underlying  rocks  vary  from  Pleistocene  gravels,  sends,  and  clays 
to  granites,  schists,  and  folded  Palssozoic  elates.  The  form  seems  to  difier  from 
that  of  existing  ant-hills,  though  on  this  he  lays  no  great  stresp.  Sections  show  no 
difftrentiation  of  structure  from  the  surrounding  areas,  though  the  soil  is  generally 
hard  and  clayey,  sometimes  with  quartz,  feldspar,  etc.,  and  is  not  regarded  as  good. 
As  an  alternative  to  the  ant-hill  theory,  Dr.  Branner  throws  out  the  suggestion  of 
a  possible  "  concretionary  action  on  a  large  scale  due  in  part  to  chemical  and  in 
part  to  physical  conditions.*'  Prof.  Hilgard  decidedly  favours  the  idea  of  an  ant- 
hill origin,  and  shows  that  existing  species  of  ants  produce  a  counterpart  of  the 
Louisiana  mounds,  though  the  causes  which  led  to  the  depopulating  of  the  latter 
are  still  obscure.  He  mentions  examples  of  mounds  which  are  certiinly  due  to 
wind  cr  water  action.  Mr.  W.  J.  Spillman  thinks  that  the  mounds  have  originated 
in  various  ways,  and  that  in  South- West  Missouri  they  msy  be  attributed  to  the 
occurrence  of  concretions  of  flint  in  the  sub-Carboniferous  limestones.  Elsewhere, 
however,  he  says  that  the  mounds  are  specially  marked  by  the  luxuriance  of  the 
vegetation  on  them.  Lastiy,  Mr.  A.  H.  Purdue,  after  pointing  out  that  existing 
snt-hills  (which,  in  the  Arkansas  valley,  are  found  in  close  association  with  the 
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mounds)  are  diminutWe  as  compared  with  the  latter,  is  inclined  to  ascribe  the 
phenomenon,  like  Prof.  Branner,  to  a  chemical  cause,  due  to  the  action  of  ground- 
water;  the  limited  geographic  distribution  being  perhaps  a  result  of  climatic 
conditions. 

LeveUing  aorosa  the  Vnited  States. — ^Dr.  J.  F.  Hayford  has  called  attentioa 
(Science^  April  28, 1905)  to  the  recent  meeting  at  Hunt's  junction,  in  Washington, 
of  two  lines  of  levelling  carried  out  by  the  United  States  Coast  and  Geodetic 
Survey  from  the  east  and  west  respectively,  the  first  connection  by  i^eclse 
levelling  between  the  Atlantic  and  Pacific  being  thus  completed.  The  discrepancy 
at  the  junction  was  only  0*615  foot,  and  the  question  of  a  possible  difference  in  level 
between  the  two  oceans  is  not  set  at  rest,  the  amount  of  the  discrepancy  (which 
places  the  Pacific  at  an  apparently  higher  level  than  the  Gulf  of  Mexico  and  the 
Atlantic)  being  possibly  due  to  errors  either  in  the  tidal  observations  or  in  the 
levelling  operations,  or  both.  The  extremely  small  discrepancy  observed  is  well 
within  the  possible  limits  of  error  of  the  precise  levelliug  alone,  being  only  about 
two  and  half  times  the  probable  error.  The  operatioas  were  carried  out  with 
remarkable  speed,  the  average  rate  of  progress  during  the  period  1900-1901  being 
64  miles  per  month — giving  a  total  of  3900  miles.  In  a  subsequent  number  of 
Science  (June  2,  1905),  Mr.  E.  H.  Williams  points  out  the  discrepancies  which 
may  arise,  even  within  a  few  years,  owing  to  vertical  movements  of  the  Earth*a 
crust. 

The  Indians  of  the  Santa  Barbara  Islands,  California.— In  the  beginning 
of  Isst  year  Dr.  G.  Eisen  contributed  to  the  Royal  Bohemian  Society  of  Sciencea 
at  Prague  a  paper  dealing  with  the  early  inhabitants  of  the  Santa  Barbara  island?, 
in  which  he  embodied  the  results  of  his  visits  in  1873  and  1897.  A  reprint  of 
this  paper  has  recently  been  published  in  London  by  Messrs.  A.  Owen  &  Co., 
and  is  a  useful  summary  of  information  on  a  little-known  and  now  extinct  race 
of  Indians.  The  Santa  Barbara  islands  lie  off  the  coast  of  Galifomia,  outside 
the  Santa  Barbara  channel,  and  consist  cf  two  groups  of  four  islands  each.  A 
central  ridge  runs  along  the  whole  group,  varying  in  height  between  800  and  2200 
feet  Both  as  regards  climate  and  productions,  the  islands  were  well  suited  to 
support  a  native  population.  They  we-e  at  one  time  thickly  populated  with 
Indians,  who  have  been  extinct  since  1853.  The  two  southern  islands  of  the 
group  were  discovered  by  Juan  Rodriguez  Cabrillo,  in  1542,  and  in  1602  Sebastian 
Viscaino  landed  on  the  island  of  Catalina,  and  afterwards  made  a  chart  of  his 
discoveries.  The  Sjin  Frauciscan  missionaries,  who  settled  in  Galifomia  in 
1769,  also  contributed  to  our  knowledge  of  the  Indians,  the  narrative  of  Miguel 
CostanE6^  a  member  of  one  of  the  expeditions,  being  of  special  interest.  The 
Indians  of  the  Sinta  Barbara  islands  appear  to  have  been  a  finer  race  than  those 
further  north,  and  were  of  a  peaceful  nature,  but  ounniog  thieves.  Their  language 
was  apparently  largely  related  to  the  '*Chumash"  spoken  by  the  Indians  on 
the  maiohind  of  Santa  Barbara  country.  The  sites  of  the  Indian  villages  were 
generally  close  to  the  shore  and  in  proximity  to  fresh  water.  These  are  now 
represented  by  shell-heaps,  which  are  numerous  on  all  the  islands,  and  vary  in  size, 
the  largest  one  seen  by  the  author  being  about  300  feet  long  by  50  feet  wide,  and 
about  10  feet  high.  They  disclose  a  number  of  skeletons  and  utensils  of  various 
kinds;  implemeuts  and  ornaments  have  also  been  found.  In  discussing  the 
question  of  the  extinction  of  the  isUnd  lodians,  Dr.  Eisen  considers  that  they 
were  largely  exterminated  by  white  settlers,  such  as  otter  hunters,  sheep  owners, 
and  othets,  and  by  diseases  introduced  by  white  men,  while  their  changed  mode 
of  life  after  the  advent  of  the  missionaries  is  referred  to  as  a  most  important  point 
in  connection  with  the  subject. 
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Kining  in  Britiih  Colnmbuu— The  report  for  1904  of  the  MinUUr  of  Mloas 
for  British  Colmnbia  shows  that  year's  mineral  oitpat  to  have  reached  a  raloa 
of  $18,977,359  (over  $100  per  capita  for  the  entire  population  of  the  proTinoeX  ui 
amount  exceeded  only  in  1901.  Of  the  minerals  produced  in  190 (»  the  moat 
▼aluahle  were  lode  gold,  amounting  to  $4,589,608,  and  coal,  $3,760,884.  The  coal 
output  of  1904  was  exceeded  by  that  of  each  of  the  years  1899-1902 ;  1004,  how- 
ever, shows  a  greatly  increased  output  of  ore,  amounting  to  nearly  1|  million 
tons — ^nearly  14  per  cent,  oyer  that  of  1903.  Plaoer  and  lode  gold  being  assigned 
to  different  categories,  this  year,  for  the  first  time  in  the  history  of  the  province, 
the  total  product  of  the  coal-mines  from  their  first  opening  takes  the  first  rank 
among  the  items  of  the  total  mineral  production  to  date,  amounting  (coal  and 
coke)  to  $68,274,893  against  $66,803,403  of  placer  geld,  and  $31,451,956  lode  gold. 
The  amount  of  gold  produced  from  all  sources  is,  however,  greater  than  that  of 
any  other  mineral,  amounting  to  $89,255,359.  The  mineral  production  of  British 
Columbia  for  1904  ($18,977,359)  exceeded  that  of  all  other  provinces  of  the 
Dominion  combined  ($18,565,381).  The  collieries  are  situated  in  Vsncouver  island 
and  cm  the  western  slope  of  the  Bookies,  near  Crow's  Nest  pats  in  the  extreme 
south-east  of  the  province.  The  Vancouver  inland  collieries  mined  1,023,013  tons 
of  coal  duriDg  the  year,  besides  19,371  tons  of  coke.  Of  the  Vancouver  island  coal 
about  53  per  cent,  went  to  California.  The  Crow*s  Nest  pa«s  collieries  mined 
662,685  tons  of  coal,  of  which  118,188  tons  were  exported  to  the  United  SUtet. 
The  export  of  coke  has  increased  from  27,758  tons  in  1903  to  97,690  tons  in  1904. 
The  report  includes  an  account  of  the  mining  status  of  eich  district,  and  is  furnished 
with  illustrations  of  mining  places  and  operations. 

The  Ecuador  Degree-mMumrement.— The  latest  report  to  the  Academy  of 
Sciencesy  by  the  French  Committee  controlliog  the  scientific  operations  for  the 
degree-measurement  in  Ecuador  {C,B.,  vol.  140,  p.  998),  shows  that  the  difficulties 
with  which  the  obseryers  have  had  to  contend  have  shown  no  signs  of  lessening 
during  the  year  under  review,  and  that,  as  a  result,  the  completion  of  the  under- 
taking must  once  agun  be  subject  to  an  unforeseen  delay.  As  in  former  years,  the 
meteorological  conditions  have  proved  persistently  adverse,  the  amount  of  fog  pre- 
vailing in  the  upper  region  of  the  Andes  rendering  long  sojourns  at  many  of  the 
stations  necessary.  Besides  this,  the  presence  of  bubonic  plague  in  Ecuador  has 
further  hampered  operationf,  while  several  of  the  officers  in  charge  have  been 
invalided  through  fever  and  other  illnesses.  After  summarizing  the  operations 
actually  carried  out  in  1904,  the  report  discusses  the  steps  to  be  taken  in  view  of 
the  unexpected  retardation  of  the  work.  In  order  to  keep  within  the  limits  of  the 
funds  at  i^esent  available,  it  would  be  necessary  to  curtidl  the  operations  in  four 
different  ways,  viz.  by  shortening  the  length  of  the  arc ;  substituting  a  less  precise 
method  for  the  measurement  of  the  Eouthem  base;  omitting  the  pendulum 
observations ;  and  giving  up  the  extension  to  Machala  on  the  coast.  The  reporter 
points  out  the  grave  defects  by  wh:ch  the  results  would  be  impaired  if  these 
curtailments  of  the  original  plan  were  decided  on,  one  important  requirement — viz. 
the  testing  of  the  possible  effect  on  the  form  of  the  geoid  exercised  by  the  attrac- 
tion of  the  Andes — ^being  thereby  left  unfulfilled.  It  is  therefore  urged  that  the 
idea  of  such  an  abbreviation  should  not  be  entertained,  but  that  every  effort  should 
be  made  to  carry  out  the  undertaking  in  its  entirety.  It  is  thought  that,  even 
allowing  for  continued  cau€es  of  d'^^ay,  the  whole  should  be  completed  by  May, 
1906. 


Digitized  by 


Google 


222  THE  MONTHLY  RECORD. 

ATT8TBALA8IA  AVD   PAOIFIO  I8LAH08. 

Captain  Barclay*!  Exploration  in  Central  Anitralia.— An  czfedition 
under  C.iptain  Barclay  and  Mr.  Macpberson  has  lately  traversed  some  hitherto 
unknown  country  to  the  north  of  Lake  Eyre,  the  main  objects  being  (1)  to  explore 
the  country  and  endeavour  to  find  a  stock-route  from  Mandoora  to  Queensland ; 

(2)  to  make  a  survey  of  a  square  mile  of  sandhill  country  for  scientific  purposes ; 

(3)  to  search  for  possible  traces  of  Leichardt  and  his  companions.  The  explorers 
undertook  the  journey  at  their  own  expense,  though  the  use  of  six  camels  was 
granted  by  the  Government.  Captain  Barclay,  who  lately  gave  an  account  of  his 
trip  before  the  South  Australian  branch  of  the  K.G.S.  of  Australasia,  described  the 
country  traversed  as  hopeless,  lifeless  desert,  the  only  vegetation  being  spinifez. 
It  was  a  dreary  journey,  with  water  scarce  and  scanty,  and  for  eight  days  nothing 
but  sandhills  were  seen  on  either  side.  A  visit  was  paid  to  the  splendid  Anaooola 
bore,  which  has  a  discharge  of  700,000  gallons  per  day,  but  such  is  the  thirsty 
nature  of  the  sand  that  the  greater  part  is  at  once  sucked  up.  It  is  a  singular  fact 
that  bulrushes  at  once  spring  up  round  these  artesian  bores,  though  they  may  not 
previously  have  existed  anywhere  in  the  vicinity.  Babbits  were  found  to  have 
infested  the  countiy  in  the  neighbourhood  of  Todd  river  during  the  last  few  yearp^ 
and  proved  useful  for  food.  Going  east,  the  explorers  struck  across  to  the  Halo 
river,  but  in  pushing  further  east  fell  into  difficulties  for  want  of  water,  and  were 
forced  to  beat  a  retreat  under  a  shade  temperature  of  lU^.  Many  good  photo- 
graphs were  taken,  and  the  sandhill  survey  above  alluded  to  was  made,  but  in 
other  respects  the  result  of  the  journey  was  not  encouraging,  and,  needless  to  say, 
no  trace  of  the  long-lost  explorer  was  met  with. 

MATHSKATICAL  AKD  PHTSIOAL  OEO0BAPHY. 

The  Ideal  Topographical  Map.— The  following  remarks  were  made  by  Mr. 
E.  G.  Bavenstein  during  the  discussion  on  Major  Close's  papar  on  the  above  subject 
{Journal,  vol.  25,  p.  G33  et  sej*)*  Mr.  Bavenstein  said  he  had  listened  to  the 
paper  with  pleasure.  Much  of  what  he  should  have  liked  to  say  had  been  said 
already.  He  thought  it  waste  of  money  to  spend  a  hundred  pounds  upon  a 
specimen  map.  Specimen  maps  of  all  kinds  might  bs  had  for  a  few  shillings,  and 
he  thought  that  a  collection  of  such  maps,  carefully  selected,  and  representing  aU 
styles  and  scales,  would  prove  both  interesting  and  instructive.  Among  the  maps 
now  exhibited  he  missed  some  cf  the  finest  maps  produced  abroad.  Some  twenty 
years  ago  a  committee  of  the  British  Af sociation,  of  which  Generals  Walker  and 
Lefroy,  Lord  Kelvin,  and  others  were  member?,  and  himself  secretary,  laid  down 
certain  propositions  for  producing  a  physical  map  of  the  British  Islands  on  a  scale 
of  1 :  200,000.  The  sheets  of  the  map  were  to  be  bounded  by  meridians  atd 
parallels,  the  features  of  ths  ground  were  to  be  shown  by  contours  and  fathom- 
lines  referred  to  the  datum  level  of  the  Ordnance  Survey,  as  explained  by  him  in  a 
paper  placed  beLre  the  Society  in  1886,*  and  since  carried  out  by  the  Ordnance 
Survey.  Up  to  600  feet  and  down  to  100  fathoms  these  contours  were  to  be  drawn 
at  intervals  of  100  feet,  and  in  special  cases  even  at  smaller  intervals.  The 
intervals  between  the  contours  were  to  be  tinted.  Various  schemes  of  colouring, 
varying  with  the  nature  of  the  ground,  were  proposed,  and  in  one  case  the  colours 
of  the  prism  were  employed  with  good  effect.  Specimen  maps,  prepared  by  him, 
wera  to  have  been  published,  but,  the  expenss  proving  to3  great,  the  intention 
was  abandoned,  and  the  specimens  drawn  by  him  had  gono  astray.     When  he 
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suggested  the  execntion  of  such  a  map  to  a  publisber,  he  wat  prompilj  met  with 
the  objection  that  a  physical  map  would  not  cell.  He  bad  Biioceeded,  however, 
in  securing  the  acceptance  of  a  modified  scheme  for  a  map  of  England,  and  four 
sheets  of  that  map  had  been  shown  at  the  (Geographical  Congress  in  1895,  and  we  o 
now  exhibited  on  a  screen  in  the  room.  Private  publishers,  who  were  bound  to 
look  for  a  profit,  had  not  only  to  compete  with  public  departicents,  like  the 
Ordnance  Survey  Office,  with  whom  profit  was  quite  a  secondary  consideration; 
they  had  likewise  to  reckon  with  the  want  of  appreciation  of  good  maps  on  the 
part  of  the  public.  The  public  needed  educating  in  the  use  of  maps.  He  had 
never  seen  a  cabman  with  a  map,  and  if  a  dispute  about  a  fare  were  brought  before 
a  Police-magistrate,  the  latter  did  not  call  for  a  sixpenny  plan  to  measure  the 
distance,  but  ordered  two  men  out  with  a  perambulator  to  measure  the  distance  on 
the  ground.  Eventually  the  complainant  or  defendant  had  to  bear  the  expense  of 
this  absurd  proceeding,  an  expense  which,  in  most  cases,  they  might  have  avoided 
had  they  themselves  consulted  a  map.  He  thought  Mr.  Freshfield  would  agree 
with  him  when  he  asserted  that  foreign  tourists  readily  paid  five  shillings  for  a 
good  map,  whereas  English  tourists  gradged  the  payment  cf  sixpence.  He 
thought  classes  or  educational  lectures  on  the  use  of  maps,  to  which  magistrates, 
cabmen,  and  other  ignorant  persons  could  be  invited,  might  be  organized  with 
advantage.  Once  the  public  had  been  taught  to  appreciate  good  maps,  the  inferior 
article  which  now  flooded  the  country  would  become  unsaleable. 


OBITUARY. 


WiUiam  Thomas  Bltnford,  C.LR,  LL.D.,  F.E.S. 

No  name  is  perhaps  more  intimately  connected  with  scientific  progress  in  India 
during  the  last  fifty  years  than  that  of  Blanford — a  name  which  future  geologists, 
geographers,  and  naturalists  will  ever  revere  as  they  go  over  ground  first  studied 
by  the  two  brothers,  or  when  extending  their  researches  among  fiunilies  of  the  rich 
and  interesting  fauna  of  our  Indian  Empire.  Henry  Blanford*s  loss  we  had  to 
deplore  some  years  ago  (in  1893),  now  it  is  our  sad  duty  to  record  that  of  the 
talented  elder  brother,  William.  Both  men  had  a  similar  traioing  at  the  School  of 
Mines,  Jermyn  Street ;  both  owe  their  scientific  path  through  life,  as  they  were 
proud  io  say,  to  a  very  clever  mother,  who  fostered  their  early  tastes  for  natural 
history,  and  led  them  to  select  the  profession  they  afterwards  filled  so  worthily. 
After  a  induing  under  such  masters  as  De  la  Beche,  Lyon  Playfair,  Edward  Forbes, 
Ramsay,  and  Warington  Smyth,  it  is  not  surprising  that  William  Blanford  (who 
must  now  be  more  particularly  referred  to)  went  out  to  India  in  1855,  for  duty  on 
the  Geok^cal  Survey  under  Dr.  Thomas  Oldham,  with  a  mind  well  equipped  for 
the  work  before  him,  with  a  broad,  deep  insight  into  geology,  end  a  power  of 
thongbt  which  enabled  him  to  grasp  and  unravel  the  geological  structure  of  penin- 
sular India,  at  that  time  quite  unknown.  The  publications  of  the  Indian  Geological 
Survey  beur  witness  to  the  vast  amount  of  this  work,  how  well  it  was  done,  and 
how  many  years  were  devoted  to  it.  After  this  splendid  truniog  in  the  field,  next 
followed  his  appointment,  in  1867,  as  geologist  with  the  Abyssinian  expedition  to 
Msgdala.  It  was  a  most  fortunate  selection,  and  the  results  were  of  great  value. 
In  1872  he  was  again  on  special  duty  with  the  Boundary  Commission  in  Persia, 
under  Major  St.  John,  b.b.,  where  the  geology  and  natural  history  as  usual  were 
excellently  done.  William  Blanford's  accomplishments  did  not  end  with  geology. 
Bis  love  cf  natural  history  led  him  from  the  first  to  collect  assiduously  in  many 


Digitized  by 


Google 


224  OBITUART. 

branches ;  thup,  while  his  sutvey  duties  took  him  through  the  jungles  of  Southern 
India,  the  deserts  of  Sind,  or  the  forests  of  Sikkim,  mammals,  birds,  reptiles,  and 
land  moUusca  all  came  under  his  keen  obseryation,  and  were  largely  collected,  so 
that  his  mind  was  a  perfect  store-housa  coaceming  their  distribution,  their  habits, 
And  specific  differences.  It  was  owing  to  this  that  there  is  so  much  that  rirets 
Attention  in  many  of  his  writings,  that  blending  of  the  geological  past  with  the 
present  world.  The  distribution  of  species  was  his  strong  point,  shown  in  such 
papers  as  the  "  African  Element  in  the  Fauna  of  India,"  and  many  others.  Dr. 
Blanfoid's  most  important  work,  in  concert  with  H.  B.  Medlicott  of  the  Geological 
Survey,  was,  no  doubt,  the  *  Manual  of  the  Qeolbgy  of  India,'  which  is  a  monument 
-to  both,  and  particularly  to  Blanford,  who  had  the  largest  share  in  its  preparation. 
It  treats  of  the  whole  known  parts  of  India,  both  Peninsular,  the  Himalayas, 
Assam,  Bormah,  etc.,  compiled  from  every  available  source,  and  brought  up  to 
date,  a  standard  work  from  which  all  future  investigation  starts.  To  quote  Prof. 
Henry  Woodward  :  '*  His  work  in  every  department,  whether  in  zoology,  geography, 
or  geology,  has  been  marked  by  thoroughness,  and  accuracy,"  and  the  major  part  of 
it  has  stood  the  test  of  time. 

Shortly  after  the  appearance  of  the  *  Manual,'  he  wa»  compelled  by  ill  health 
to  resign  the  serfice  of  the  Indian  Government,  but,  on  returning  to  a  less  trying 
•climate,  was,  fortunately,  able  to  commence  another  career  as  lengthy  and  important 
as  the  one  in  India. 

From  the  first  Blanford's  tastes  had  led  him  more  towards  zoology  than 
:geology,  and  on  his  retirement  this  bent  became  more  marked.  At  his  suggestion, 
•the  Government  of  India  undertook  the  publication  of  a  comprehensive  account  of 
-the  iieiuna  of  British  India,  the  whole  of  which  was  edited  by  him,  and  to  which  he 
contributed  the  volume  on  the  mammalia  and  two  volumes  on  birds.  The  principal 
part  of  his  energies  daring  the  last  five  and  twenty  years  of  his  life  was,  howe?er, 
^ievoted  to  the  service  and  administration  of  the  scientific  societies  iu  which  he  was 
interested .  As  a  member  of  the  Royal  Geographical  Society  his  services  to  geography 
were  of  the  highest  order,  and  for  years  he  was  a  frequent  speaker  at  the  evening 
meetings— his  remarks  having  a  special  value  as  the  result  of  a  sound  knowledge 
4){  the  subject  on  hand.  Most  frequently  these  remarks  entered  the  domain  of 
physical  geography,  with  which  few  men  living  were  better  able  to  deal.  It  is 
hardly  necessary  to  add  that  he  served  on  the  Council  for  years,  and  became  one 
-of  the  Vice-Presidents.  As  president  of  the  Geological,  vice-president  of  the  Boyal  ai^ 
Zoological  Societies,  as  treasurer  and  councillor  of  these  and  other  societies,  and  as 
.the  trusted  adviser  of  the  Indian  Office  on  matters  connected  with  the  sciences  of 
which  he  was  a  master,  his  services  were  as  valuable,  and  perhaps  as  lasting  in 
4heir  results,  as  his  published  works,  and  have  ever  been  cordially  recognized  by  his 
iellow-workers. 

Space  will  not  permit  an  enumeration  of  the  many  addresses  and  papers — 
«ome  175  in  all — published  by  Blanford,  but  special  mention  must  be  ma<k  of  his 
works  on  the  geology  and  zoology  of  Abyssinia,  and  on  the  zoology  and  gedogy  of 
Persia — still  standard  works  on  the  countries  they  deal  with.  Particularly  valuable 
•from  the  geographical  standpoint  are  his  often-quoted  description  of  the  deterts  of 
.eastern  Persia  and  his  account  of  the  origin  of  their  surface  features;  while  many  of 
his  geological  papers  contributed  greatly  to  a  knowledge  of  the  physical  geography 
^f  India.  Thus  his  paper  on  the  Indian  desert,  published  by  the  Asiatic  Society 
x)f  Bengal  in  1876,  is  a  model  of  geographical  research  from  the  physical  side.  But 
for  details  of  his  life  and  writings,  readers  ( f  the  Jouimal  may  be  referred  to  an 
excellent  memoir  written  by  Prof.  Henry  Woodward  for  the  Qeological  Magazine 
^f  January,  1905. 
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For  seyeral  yeara  pMt  hia  time  had  been  prindpilly  occupied  in  editing  '  The 
Fauna  of  India.'  Besides  oomi»littg  the  ▼cdomes  on  the  mammalia  and  birds,  alread  j 
referred  to,  he  had  begun  worlc  on  the  first  Tolume  of  the  land  mollosoa^  and  it 
may  truly  be  said  he  died  in  harness.  Even  so  recently  as  Jsne  7  and  8  he  was 
occupied  with  correspondence  on  this  subject ;  then  came  the  short  illness,  and  he 
passed  away  on  June  23,  science  losing  one  of  her  best  and  ablest  sons.  There  is 
no  doubt  the  hours  he  spent  going  OTer  proofs  of  the  '  Fauna '  was  a  serere  strain 
at  his  age ;  it  kept  him  in  when  he  should  hare  been  taking  exercise  out-of-dosrs.  It 
bad  been  evident  to  his  many  friends  that  his  health  was  fisiling,  yet  he  always 
picked  up  after  a  few  days  in  the  country,  whieh  shows  th*t  if  he  had  not  worked  so 
hard  his  life  would  have  been  longer.  Blanford  wis  elected  a  Fellow  of  the  Ro)  si 
Society  in  1874.  Among  other  honours,  he  received  the  Wollas!on  Medal  of  the 
Geological  Society  and  a  R)yal  Medal  of  the  Royal  Society,  and  for  his  Indian 
services  he  was  only  quite  recently  made  a  Companion  of  the  Order  of  the  Indian 
Empire. 

Blanford  possessed  a  charm  of  manner  not  often  met  wilh :  quiet  and  unasium- 
iog,  ready  to  impart  his  knowledge  to  all»  interesting  and  leading  others  to  fulloir 
his  footsteps  in  the  studies  he  had  made  his  own. 


Colond  Sir  John  Farquharson,  JLCJB. 

We  deeply  regret  to  have  to  record  the  death  of  Colonel  Sir  John  Farquhar<on, 
K.C.B.,  late  Director-General  of  the  Ordnance  Survey,  which  occurred  in  Edinburgh 
early  in  July,  at  the  comparatively  early  age  of  aixty-siz  years* 

John  Cosmo  Macpheraon  was  bom  on  March  18,  1839,  and  was  educated  at 
Mariachal  College,  Aberdeen,  and  at  the  Rojal  Military  Academy,  Woolwich.  He 
obtuned  his  first  commissi  jn  in  the  Royal  Engineers  on  June  22, 1859.  He  joioed 
the  Ofdnince  Survey  on  July  1, 1872,  and  served  on  it  aa  a  Diviaion  ofiBcer  till 
December  6,  1878,  during  which  period  he  obtained  a  very  intimate  knowledge 
of  the  field  work  of  the  Survey,  eapecially  in  the  Highlands  of  Scotland.  He 
rejoined  the  Ordnance  Survey  oi  September  1,  1882.  In  1883  he  s?rved  aa 
Commissioner  on  the  Boundary  CommiBsion  in  connection  with  the  Rediatribnti on 
Bill  of  that  year. 

In  November,  1887,  Lieuf.- Colonel  Macpheraon  waa  appointed  Executive  Officer 
of  the  Ordoance  Survey,  and  held  that  poat  till  h la  appointment  aa  Director-General 
in  March,  1894.  In  1888  he  waa  permitted  to  assume  the  name  of  John 
FarquharsOD. 

Colonel  J.  Farquharson  was  retired  from  the  army  in  1896,  on  attaining  the  age 
of  fifty-seven,  being  at  the  time  a  substantive  colonel ;  but  in  view  of  the  value  of 
bis  services  he  was  retained  in  his  poat  as  Director-General  and  Officer  commanding 
the  Survey  companies  till  1899.  He  was  made  a  C.B.  in  1890,  for  work  in  connec- 
tion with  the  completion  of  the  Cadastral  Survey,  and  in  1899  he  was  made  a 
E.C.B.,  on  vacating  the  post  of  Director-General  of  the  Ordnance  Survey.  Last  year 
he  waa  appointed  to  serve  on  a  committee  on  tiie  Survey  of  India,  and  threw  himself 
into  the  work  with  hia  accuatomed  energy  and  thorougbneas.  On  his  return  Isst 
May,  his  friends  were  distressed  to  see  how  ill  be  was.  He  never  recovered,  and 
died  in  Edinburgh  on  July  3. 

Sir  John  Farquharson  waa  a  man  of  great  ability,  force  of  diaracter,  and  energy. 
The  prevailing  characteristic  of  hip  work  was  thoroughness.  He  would  probably 
have  made  his  mark  in  any  line  of  life.  He  wrote  ably  on  military  subjects,  and, 
if  he  had  had  the  good  fortune  to  see  active  service,  would  probably  have  ma'^e  a 
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reputation  as  a  soldier ;  bat  it  was  as  one  of  the  ablest  of  the  heads  of  the  Ordnance 
Survey  that  he  is  best  known.  It  was  during  his  tenure  of  office  that  the  revisioD 
of  the  Ordnance  Surrey  was  started*  The  revision  entailed  a  drastic  change  in 
the  arrangements  of  the  Survey,  and  many  important  questions  had  to  be 
settled.  His  intimate  knowledge  of  the  work,  bis  industry  and  thorongbness  and 
sound  judgment,  enabled  him  to  carry  through  the  requisite  changes  smoothly  and 
well.  During  his  time  increased  attention  was  paid  to  the  small-scale  maps  of  the 
Ordnance  Survey,  which  had  for  some  years  suffered  owing  to  the  pressure  for  the 
completion  of  the  large-scale  maps ;  and  it  is  to  him  we  owe  the  one-inch  coloored 
map,  which  many  consider  one  of  the  best  of  the  Ordnance  Survey  maps. 

Sir  John  Farquharson  was  a  fellow  of  the  H.G.S.,  and  eerved  for  some  years  on 
the  Council.    He  always  maintained  a  keen  interest  in  the  work  of  the  Society. 

Duncan  A.  Johnston. 


Sir  AngTutns  Charles  Gregory,  E.C.M.O. 

One  of  the  last  remaining  representatives  of  the  early  generation  of  Australian 
explorers,  whose  venturesome  pioneer  journeys  did  so  much  to  reveal  the  general 
features  of  the  interior  of  the  continent  during  the  middle  decades  of  the  last 
century,  has  passed  away  in  the  person  of  Sir  Augustus  Gregory,  one  of  the  three 
brothers  who  all  did  their  part  in  making  known  to  the  world  the  districts  lying 
behind  the  coast  settlements  of  Western  and  Northern  Australia.  Sir  Augustus 
was  one  of  the  best  type  of  British  explorers,  combining  qualities  which  eminently 
fitted  him  for  the  arduous  tasks  which  he  undertook,  with  a  singular  modesty  and 
simplicity  of  character,  which  led  him  never  to  magnify  his  achievements  or  posh 
himEelf  forward  as  a  claimant  for  public  notice,  however  much  tho£e  who  knew 
him  best  might  recognize  the  sterling  quality  of  his  work. 

It  is  now  close  upon  sixty  years  since  Augustus  Gregory  first  came  forward 
as  a  pioneer  in  the  opening  up  of  the  back  country  of  Western  Australia,  where, 
though  bom  in  this  country,  the  greater  part  of  his  early  life  had  been  spent. 
His  father.  Captain  Joshua  Gregory,  of  the  78th  Highlanders  (Bossshire  Bails)  had 
been  wounded  at  El  Hamed,  in  Egypt,  and  forced  to  retire  from  active  ser?ice, 
receiving  in  lieu  of  pension  a  large  grant  of  land  in  the  new  settlement  on  the 
Swan  river.  Thither  he  went  out,  with  his  wife  and  five  sons,  in  June,  1829; 
taking  passage  in  the  seconl  passenger  ship  that  ever  sailed  to  that  remote  comer 
of  the  British  dominions.  Augustus,  who  had  been  bom  in  1819,  in  Nottingham- 
shire, was  the  Eecond  son,  the  two  brothers  who  afterwards  joined  him  in  his  firit 
expediticn — ^Francis  and  Henry — coming  third  and  fourth  in  order.  It  was  ac 
quite  an  early  age  that  the  natural  bent  for  surveying,  which  was  afterwards 
developed  to  such  good  purpose,  manifested  itself  in  the  laying  down  the  boundary 
of  the  family  property,  which  adjoined  that  of  the  surveyor-general.  There  was 
naturally  much  work  of  the  kind  to  be  done,  and  Gkegory  soon  obtained  employ- 
ment in  the  survey  department  under  the  Imperial  Government,  gaining  Invaluable 
experience  during  five  years  spent  in  this  service.  The  first  real  exploring  work 
was  done  in  1846,  when,  having  applied  for  leave  of  absence  for  the  purpose  of 
making  an  attempt  to  penetrate  the  difficult  interior  country  which  had  baffled 
80  many  of  his  predecessors,  Gregory  obtained  official  sanctioi  for  his  venture,  in 
which  he  was  joined  by  the  two  brothers  above  mentioned.  Pushing  on  throagh 
the  most  inhospitable  country,  the  brothers  for  the  first  time  reached  the  borders 
of  the  Coolgardie  district,  noting  that  the  geological  formation  was  such  as  to  lead 
to  the  expectation  that  gold  might  occur.  The  first  West  Australian  coal  was  also 
found  in  the  bed  of  the  Irwin  river. 
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Two  years  later  Gregory  led  a  party  (somatimes  koown  at  the  ''Settlen* 
Expedition  ")  for  the  purpose  of  fearching  for  new  dlstricta  luitable  for  stock  in  tba 
north  of  the  colony.  The  difficulties  were  no  slight  ones,  as  the  prospectors  were 
accompanied  by  their  animal9,  while  witer  was  often  souoe.  Some  good  graiing 
coontry  waf>,  howeyer,  discoTered.  Later  in  the  same  year  (1848)  Gregory  aeoom- 
panied  Governor  Fitzgerald  on  a  Tisit  to  the  Geraldine  lead -mine,  and  by  his  oon- 
duct  during  a  brash  with  the  natives  (in  which  the  governor  was  wounded)  made 
a  moat  favourable  impression  on  the  latter,  which  helped  him  in  his  future  work. 
In  1864,  when  the  idea  of  an  exploration  of  the  northern  interior  was  engaging  the 
attention  of  the  home  authorities,  Gregory  was  speciftlly  named  by  the  Dake  of 
Newcastle,  then  Secretary  for  the  Colonies,  for  the  command  of  the  party.  The 
expedition,  which  set  out  in  1855,  was  the  moit  important  which  he  carried  out, 
and  will  always  be  remembered  as  the  first  to  shed  light  on  the  geography  of  the 
previously  unknown  interior  of  the  northern  territory.  Starting  from  the  moutk 
of  the  Victoria  river,  the  party  ascended  this  river  to  its  source,  crossing  the  water- 
shed to  the  southward-flowing  Sturt  creek,  and  tbea  makiog  its  way  to  the  Gulf  of 
Carpentaria,  and  across  the  northern  penbusula  to  the  east  coist,  shedding  much  new 
light  on  the  rivers  of  this  region,  and  discovering  the  water-parting  formed  by  the 
Newcastle  ranges.  For  his  achievements  on  this  expedition,  Gregory  received,  ia 
1857,  the  Founder's  Medal  of  the  R.G.9. 

Shortly  after  this  Gregory  was  placed  in  charge  of  the  Leichardt  sesrch  expedi- 
tion, which  started  from  New  South  Wales,  and  followed  down  the  Barooo  into 
Cooper's  Creek,  finally  emerging  at  Adelaide  just  when  anxiety  was  beginning  to 
be  felt  for  the  safety  of  his  party.  On  his  return  he  took  a  prominent  part  in 
defining  the  southern  boundary  of  Queensland,  then  just  separated  from  New  South 
Wales,  and  became  Surveyor-General  for  tbe  new  colony,  a  post  which  he  held  for 
twenty  years.  The  remainder  of  his  career  was  connected  with  this  colony,  under 
whoee  government  he  held  various  posts,  earning  the  respect  and  affection  of  all 
with  whom  he  came  in  contact.  He  took  a  keen  interest  in  scientific  work  of  all 
kmdp,  and  in  1895  held  o£Qce  as  President  of  the  Australian  Astocbtion  for  the 
Advancement  of  Science,  devoting  his  opening  address  to  a  sketch  of  the  geological 
and  geographical  history  of  AuatralU.    He  was  made  E.C.M.G.  in  1003. 


Hermaim  von  Witnunn. 


On  Friday,  June  16,  there  died  at  his  estate  of  Weissenbach,  near  Liezen  in  Styria, 
in  consequence  of  a  gun  accident  whiht  out  deer-stalkiog,  Major  von  Wissmann, 
oce  of  the  most  famed  pioneer-explorers  of  tropical  Africa. 

Wissmann  was  bom  at  Frankfurt  on  the  Oder  on  September  4, 1853,  the  son 
of  a  Government  o£Qcial.  He  chose  a  military  career  Having  attended  the  school 
for  cadets  at  Berlin,  in  1871  he  joined  the  90th  Fusiliers,  and,  after  a  further  caurse 
of  instraction  at  the  military  college  at  Anklam,  was  granted  a  conomisaion  aa 
officer  in  January,  1874. 

At  Rosixk,  where  his  regiment  was  stationed,  he  became  acquainted  with 
Dr.  Paul  Pogge,  and  when  the  German  African  Association  decided  to  send  an 
expedition  into  inner  Africa  under  the  leadership  of  that  experienced  African 
traveller,  in  1880,  WiEsmann  was  selected  to  be  his  companion.  Tbe  expedition 
left  Loanda  in  January,  1881,  crossed  the  Kwango  and  the  upper  Kasai,  and 
reached  Nyaogwe  on  the  upper  Congo  on  April  16, 1882.  Dr.  Pogge  then  turned 
back  to  the  west^*  but  Wiesmann  went  forward  to  the  oisf,  crossed  the  Tanganyika^ 


*  He  died  at  Loanda,  March  17, 1881. 
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to  Ujijij  made  his  first  acquaintaQcs  with  Tipo  Tib,  the  Arab  slave-dealer,  at 
Tabora,  and  reached  Saadani,  on  the  east  coast,  on  November  15, 1882,  the  first 
Qermai  who  had  crossed  tropical  Africa  from  coast  to  coast.* 

The  success  achieved  attracted  the  attention  of  the  Eiog  <^  the  Belgians,  at 
whose  instance  Wissmann  undertook  the  conduct  of  an  expeditioo,  the  maio 
object  of  which  was  the  exploration  of  the  Kasai.  Accompanied  by  Dr.  L.  Wolf, 
Lieut.  Curt  von  Francois,  and  five  other  Europeans,  among  whom  was  a  sbipV 
carpenter,  Wissmaon  left  Hamburg  on  November  16, 1883,  and  proceeded  by  way  of 
Loanda  and  Mdlanje,  to  the  country  of  the  Bashilange,  where  he  founded  the  station 
of  Luluabur^.  Ten  boats  having  been  built  there,  the  expedition  started  on  May  26, 
traced  the  Easai  to  its  confluence  with  the  Congo,  and  on  July  16, 1885,  arrived 
at  Leopoldville,  where  it  met  with  a  hearty  reception  at  the  hands  of  Sir  FraDci« 
de  Winton,  the  governor  of  the  Congo  State,  t 

After  a  few  months'  rest  in  the  congenial  climate  of  Madeira,  necessitated  by 
the  state  of  his  health,  Wissmann  returned  to  the  Congo  in  January,  1886,  reached 
Lulaaburg  by  way  of  the  Easai,  left  that  place  on  November  16  with  Lieut.  Paul 
le  Marincl  and  a  caravan  of  900  men,  and  once  more  arrived  at  Nyangwe  on 
February  15, 1887.  It  was  his  intention  to  work  his  way  northward  towards  the 
region  occupied  by  Emin  Pasha,  but  the  disturbed  state  of  the  country,  and  the 
hostile  attitude  of  the  Arabs,  who  detained  him  for  three  months,  compelled  him 
to  abandon  this  plan,  and  to  travel  to  the  east  coast  by  way  of  Tanganyika,  the 
Stevenson  road,  and  the  Shire.  On  August  8, 1887,  he  arrived  at  Etlimani,  and 
when  he  passed  through  Zanzibar,  homeward  bound,  he  **gave  himself  up  entirely 
to  joy  at  the  successful  results  of  the  (German  spirit  of  enterprise.*'^ 

Wissmann  spent  the  winter  of  1887-88  at  Madeira.  Meantime  the  Boyal 
Geographical  Society  awarded  him  the  Patron's  Medal  "  in  recognition  of  his  great 
achievements  as  an  explorer  of  Central  Africa,  and  especially  for  the  arduous  and 
adventurous  journey  in  which  he  traced  the  river  Easai  from  its  upper  waters  to  its 
previously  unknown  junction  with  the  Congo.'*  § 

On  June  25, 1888,  during  a  visit  to  England,  he  read  a  paper  before  our  Society, 
**  On  the  Influence  of  Arab  Traders  in  Western  Central  Africa."  ||  At  that  time  be 
was  full  of  ardour  to  continue  his  work  in  Africa  in  the  service  of  sdence  and 
•civilization,  and  he  told  the  writer  of  this  obituary  that  he  intended  to  throw  up 
his  cooQmission  in  the  Prussian  army,  as  after  the  stirring  life  he  had  led  it  would 
he  impossible  for  him  to  submit  to  the  drudgery  of  drilling  recruits  from  year's  end 
to  year's  end. 

This  resolution  he  never  carried  out,  for  soon  after  his  return  to  Germany 
he  was  induced  to  associate  himself  with  Dr.  Carl  Peters  for  the  allied  purpose 
of  bringing  relief  to  Emfn  Pasha,  f  Fortunately  for  his  reputation,  he  retired  from 
this  enterprise  when,  on  February  8,  1889,  Prince  Bismarck,  who  highly  valued 
his  abilities,  appointed  him  Imperial  Commissioner,  and  allotted  him  the  task 


*  *  Unter  deutsoher  Flagge  quer  duroh  Afrika.'    Berlin :  1888. 

t  '  Im  Innem  Afirikas :  die  Erforsohnng  des  Eassai.  Yon  Wiaemaiin,  Wolf,  Fnio^ois, 
u. Mueller.'    Leipzig:  1888. 

X  *  Meine  zweite  Durohquerung  Aequatorial-Afrikaa,  1886-7.'  Frankfurt  a.  d.O. : 
1898.  An  English  translation  of  this  work  appeared  in  1891,  under  the  title  of  'My 
Second  Journey  through  Equatorial  Africa.* 

§  Proceedings  of  the  Boydl  Qeographieal  Society,  10, 1888,  pp.  300,  467,  537. 

1  Ibid.,  p.  825. 

^  Dr.  Peters,  in  spite  of  the  blockade  of  the  coast,  managed  to  land  bis  expedition 
«t  Ewyho  on  June  15, 1889. 
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of  qoielling  an  insurrectioD,  headed  by  the  Azabe,  whkh  had  broken  oat  in  Angoat, 
1888,  immediately  the  cffibials  of  the  (German  Eait  Afrioan  Company  attempted 
to  take  possesBion  of  the  oout-Iloe  oonoeded  to  It  by  tha  Saltan  of  Zantibar. 
Wiasmann  eet  About  this  task  with  his  aoeuttomed  energy  and  diaoretion.  When 
be  arrived  at  Zanzibar  on  March  31, 1889,  the  only  ocast  towna  ttill  held  by  the 
Germans  were  Bagamoyo  and  Dar  es  Salun.  Backed  by  a  native  (broe  of  about 
a  thouaand  Sudanese  and  other  natiTia  commanded  by  (German  offioen  and  non- 
commissioned officers,  and  supported  by  the  nary,  he  reoocupied  Saadani  and 
Paogani  in  Jmie  and  Tanga  in  Jnly.  He  then  reopened  the  caravan  route  fy 
Mpwapwa,  and  on  September  9  reoccapied  thnt  station,  at  which  Stanley  and 
Emin,  coming  from  the  interior,  arrived  on  November  10.  On  December  4,  Bushiri, 
the  cruel  leader  of  the  rebeUion,  (ell  into  his  hands,  and  was  executed,  whilst 
Bwana  Heri,  next  to.Bushiri  the  most  important  leader  of  the  Arabs,  voluntarily 
surrendered  on  April  8,  1890.  Having  thus  recovered  posseision  of  the  whole 
northern  section  of  the  protectorate,  Wissmann  in  the  course  of  May  recovered 
Kilwa  and  the  other  southern  ports,  and  on  the  26th  of  the  month  left  2^anjnbar 
for  Europe.  At  Berlin  he  met  with  a  most  enthuaiastic  reception.  The  Emperor, 
in  recognition  of  the  great  services  rendered  by  him  to  the  cause  of  German 
colonization,  ennobled  him,  and  promoted  him  to  the  rank  of  major,  whilst  the 
University  of  Bostock  conferred  upon  him  the  honorary  degree  of  D.Pb.  After 
spending  several  months  with  his  aged  mother  at  Lauterberg,  in  the  Hari,  he 
once  more  returned  to  Africa  in  November.  In  the  year  fbllowiog  he  led  a 
^pnniave  expedition  against  Sioa  of  Kiboaho,  on  Kilimanjaro.  On  April  1,  1891, 
the  term  fi>r  which  he  had  bein  appointed  expired,  but  it  was  hoped  that  he  would 
have  been  appointed  ^^  governor  "  of  the  colony  which  had  so  much  benefited  by 
his  activity ;  but  this  was  not  to  be.  His  friend  Bismarck  was  no  longer  in  office, 
and  General  Caprivi  appointed  in  bis  stead,  first  Baron  Soden,  during  whose  rule, 
in  August,  1891,  a  German  military  force  was  annihilated  by  the  Wahehe ;  and 
secondly.  Baron  Sdiele.  Wissmann,  taking  no  heed  of  the  slight  put  upon  him, 
continued  in  the  colonial  service  in  a  subordinate  position.  Having,  some  yeara 
before,  pointed  out  to  the  German  Anti-slavery  Committee  that  the  most  effective 
way  of  stopping  the  slave  trade  consisted  in  building  inland  stations  and  placing 
fiteamers  upon  the  lakes,  he  undertook  to  convey  a  steamer,  provided  by  a  public 
subscription,  to  one  of  these.  Originally  intended  for  the  Victoria  Nyanza,  it 
ultimately  found  its  way  to  Lake  Nyasa.  Whilst  Captain  Prager  was  busy  at 
Mpimbi  piecing  together  the  steamer,  Wissmann  went  north,  founded  the  station  of 
Langenburg,  and  cleared  the  country  between  Nyasa  and  Tanganyika  of  slave- 
hunters.  The  steamer  was  launched  on  January  12,  1893,  and,  having  been  fitted 
with  engines  at  Port  Maguire,  arrived  at  Langenburg  on  September  21,  and  has 
been  doing  excellent  service  ever  since.  Wissmann's  health  having  broken  down, 
he  left  AfHca  once  more  in  December.,* 

The  last  act  m  Wlssmann's  African  life  opened  in  May,  1895,  with  his  appoint- 
ment as  Gh>vemor  of  Ctoraian  East  Africa.  When  he  landed  at  Dar  es  SaUm  on 
July  24,  he  was  acclaimed  as  a  friend  by  natives  and  Arabs,  whilst  the  military 
and  naval  authorities,  who  had  received  his  predecessors  with  much  ostentation, 
stood  strangely  aloof.  On  assuming  office,  he  declared  that  he  should  do  his 
titmoat  to  develop  the  natural  resources  of  the  colony,  to  raise  the  natives  to  a 


*  There  are  at  present  three  German  steamers  on  the  lakes,  vis.  the  Hermann 
Wistmann  on  Lake  Nyasa }  an  alnminium  steam-pinnaoe  on  the  Victoria  Nyanza,  since 
April,  1900;  and  the  Hedwig  von  Wiitmann  on  Tanganyika,  since  the  spring  of  1901. 
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liigber  plane  of  civilizatioDj  and  to  promote  scientific  research ;  bureaucratic 
methods  would  be  discarded.  It  is  worth  noting  that  Wissmann  did  not  believe  in 
the  colonization  of  tropical  Africa  by  agricultural  colonists,  but  thought  that  native 
labour  under  European  supervision  would  yield  satisfactory  results.  Having  held 
this  honourable  office  for  little  more  than  a  year,  Wissmann,  owing  to  the  state 
€4  his  health,  finally  retired  from  public  life.  He  was  only  rarely  heard  of  since, 
and  spent  the  remainder  of  his  days  at  an  estate  which  he  had  bought  in  Styria, 
and  there  he  died,  leaving  a  widow  and  four  children  to  mourn  his  loss. 

Wissmann  was  of  a  genial,  cheerful  disposition,  candid  and  outspoken,  generons, 
and  at  all  times  ready  to  recognize  the  merits  even  of  his  rivals.  In  the  manage- 
ment of  public  affairs  he  showed  much  judgment,  and  never  abused  the  power 
with  which  he  was  entrusted.  In  dealing  with  the  natives  he  was  ever  conciliatory 
and  accessible,  and  thus  won  their  good-will  and  even  love.  Unfortunately,  his 
constitution  was  none  of  the  strongest ;  his  health  broke  down  repeatedly,  and  he 
was  ultimately  compelled  to  retire  altogether  from  public  life. 

E.  G.  B. 


Alexander  Begg. 

Mr.  Alexander  Begg,  well  known  in  British  Ck>lumbia  as  a  successful  joumali&t 
and  writer,  as  well  as  for  his  interest  in  crofter  immigration,  died  in  New  Tork  in 
March  last,  leaving  a  widow  and  eleven  children.  Mr.  Begg  was  b3m  in  Gaith- 
nessshire  in  1825,  and  went  to  Canada  in  1846,  eventually  becoming  inspector  of 
inland  revenue  for  the  north-west.  He  also  acted  as  emigration  commissioner  to 
Scotland  for  the  Ontario  Government.  Mr.  Begg  was  the  author  of  a  useful 
*  History  of  British  Columbia.' 


COBBESPONDENCE. 

The  Ynn-nan  Bailway. 

In  the  discussion  which  took  place  after  Colonel  Manifold's  paper  on  the  Upper 
Yangtze  Provinces,  given  in  the  June  number  of  the  Oeographical  JourncU,  Sir 
George  Scott  made  some  criticisms  on  the  way  the  preliminary  reconnaissance  for 
the  Tun* nan  railway  was  carried  out.  Time  did  not  admit  of  a  reply  being  made 
at  the  moment,  so  I  hope  you  will  allow  me  to  answer  his  remarks  here. 

In  the  first  place.  Sir  George  Scott  rather  hints  that  the  work  was  not  carried 
out  by  properly  qualified  railway  engineers.  The  survey  party  sent  out  by  the 
Yun-nan  Company  included  the  late  Captain  W.  A.  Watts- Jones  and  Captain  C. 
G.  W.  Hunter,  both  officers  of  the  Hojal  Engineers  who  had  made  a  special  study 
of  railways,  and  had  had  previous  experience  of  reconnoitring  for  a  line  through 
difficult  country. 

Sir  C^rge  Scott  then  represents  both  Captain  Watts-Jones  and  myself  as  being 
in  such  a  hurry  to  get  to  Ta-li  Fu  that  we  followed  each  other  blindly  along  the 
same  road,  looking  neither  to  the  right  nor  to  the  left.  As  a  matter  of  fact,  we 
surveyed  between  us  four  or  five  different  roads  to  Ta-li  Fa,  but  we  certainly  did 
not  start  out  with  any  fixed  idea  that  the  railway  must  pass  through  that  place, 
lor  our  proposed  main  line  does  not  go  to  Ta-li  Fu  at  all. 

Sir  George  Scott  then  gives  his  views  as  to  the  direction  that  the  line  ought  to 
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take.  He  suggests  that  we  did  not  pay  soffioient  atteDtloo  to  the  country  lying 
<east  of  the  Nam  Ting  valley.  I  think,  however,  that  a  glance  at  the  Surrey  of 
India  sheets  *  on  4  mi!e3  to  an  inch,  which  give  the  results  of  our  work,  will  show 
that  this  pirt  of  the  ocontry  is  particularly  well  filled  in,  while  the  more  westerly 
part  of  it  has,  in  addition,  been  triangulated  and  accurately  surfejel  by  the 
Boundary  Commission. 

The  line  which  he  proposes  is  to  '*  cross  southwards  from  the  Nam  Ting  to  the 
Nam  ilsung.*'  This  is  not  Tery  intelligible,  for  the  Nam  Haung  lies  eatt  of  the 
lower  course  of  the  Nam  Ting.  I  can  only  supposs  that  he  means  to  follow 
the  Nam  Ting  up  to  about  lat.  23^  45'  or  higher,  and  then  band  round  southward, 
passing  perhaps  near  Eeng-ma  (lat.  23^  32',  long.  99*^  27'),  anl  reaching  the  Nam 
Hsung  at  Moog-Hsung  (lat.  23^  20',  long.  99^  30').  The  range  which  divides  the 
Nam  Ting  from  the  Nam  Hsung  has  been  crossed  by  our  routes  in  three  places, 
and  has  nowhere  been  found  ai  low  as  7000  fdet.  As  the  Nam  Ting  valley  is  here 
not  mnch  over  2000  feet,  the  difficulties  of  getting  a  railway  from  one  valley  to  Uie 
other  are  likely  to  be  considerable. 

£?en  if  this  obstacle  could  be  overcome,  it  is  by  no  means  to  ba  taken  for 
granted  that  by  the  Nam  Hsung  valley  "  the  Mekong  oonll  ba  easily  approached.*' 
The  Nam  Hsung  throughout  its  course  runs  between  steep  hills,  and  railway 
coBstrucUon  down  its  banks  is  likely  to  be  extremely  difficult,  for  in  Tun-nan  the 
valleys  of  the  big  rivers,  bounded  as  they  are  by  steep  hillsides  very  liable  to  slips, 
were  found  on  the  whole  to  be  the  worst  lines  for  a  railway  to  follow. 
.  Having  reached  the  Mekong,  Sir  George  Scott  proposes  to  take  the  line  to 
Ching-tung  Ting  (Ut  24''  25',  long.  100^  55'),  bat  he  omits  t)  mention  that  this 
place  is  not  in  the  valley  of  the  Mekong,  but  in  that  of  the  B*ack  river,  and  that 
between  these  two  valleys  flows  yet  another  river,  the  Wei-yuan  Chiang,  with 
ranges  of  hills  7000  to  8000  feet  high  on  each  side  of  it.  If  to  avoid  crossing  these 
two  ranges  we  take  the  line  up  the  Mekong  and  round  the  source  of  the  Wei-yuan 
Chiang,  we  are  confronted  first  with  the  difficulties  of  construction  up  the  steep- 
sided  Mekong  valley  for  more  than  100  miles,  and  then  with  a  range  of  hills 
between  the  Mekong  and  the  Black  river,  marked  with  the  height  of  11,500  feet. 
Doubtless  there  are  lower  places  in  it  than  this,  but  as  the  Mekong  is  here  at  an 
elevation  of  only  3100  feet,  and  the  Black  river  at  3850  feet,  this  range  between 
them  is  likely  to  prove  an  insurmountable  obetacle. 

Even  if  a  railway  could  be  got  to  Ching-tuog  Tin^,  the  difficulties  are  by  no 
means  over.  Sir  George  Sc  Jtt  says  that  from  here  "  there  is  no  difficulty  whatever 
in  going  north  towards  Ta-li  Fu."  One  would  imagine,  from  this  deecription,  that 
the  line  would  lead  up  a  level  plain.  So  far  from  this  hilug  the  case,  there  is 
a  pass  of  6800  feet  between  the  valley  of  the  Black  river  and  that  of  the  Red  river 
in  which  lies  Meng-hua  Ting  (lat.  25^  15',  long.  100^  23'),  and  another  pass  of 
8800  feet  between  the  Meng-hua  Ting  plain  and  the  Ta-li  Fu  plain. 

Another  line  from  Ching-tung  Ting  that  Sir  George  suggests  is  *'  to  a  point 
halfway  between  Ta-li  and  Yun-nan  Fa."  By  this  he  probably  means  Yun-nan 
Hsien  (lat.  25«>  30',  long.  100^  35').  But  this  plaoe  is  not  in  ihs  valley  of  the 
Black  river,  but  in  that  of  the  Red  river,  s)  that  yet  another  high  range  of  hills 
has  to  be  crossed  to  reach  if. 

From  here  he  goes  on  to  say,  '*  there  is  an  easy  approach  to  the  Yangtze.**  lo 
is  quite  true  that  a  practicable  line  for  a  railway  coild  probably  be  found  from 


*  The  sheets  which  include  this  part  of  the  country  are :  South-East  Frontier 
Series,  Sheets  4  h.e.,  12  x.w.;  North-East  Frontier  Series,  Sheets  30  s.w.,  31  n.w., 
31  8.W.    These  are  in  the  Society's  Map  Room. 
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Ynn-nan  IIsieD,  reaching  the  Yangtze  near  Cbin-chiang-kai  QtX,  26^  15',  long. 
100°  40')*  But  it  would  be  quite  a  mistake  to  suppoee  that  in  reaching  the  river 
here  the  object  of  the  line  would  be  accomplished.  To  make  the  terminuB  of  the 
railway  at  this  out-of-the-way  spot,  where  the  riyer  is  not  navigable  for  hoats,  would 
be  quite  useless.  It  might  be  supposed  from  the  map  that  it  would  be  easy  to  carry 
the  line  down  the  Yangtze  valley,  but  such  is  far  from  being  the  case.  Nearly  the 
whole  course  of  this  part  of  the  river  is  through  steep  gorges,  and  no  place  of  any 
importance  is  passed  through  till  Sui  Fu  is  reached,  some  500  miles  below.  These 
500  DQiles  of  extremely  difficult  construction  through  an  absolutely  unprofitable 
country  would  render  such  a  lice  quite  impracticable. 

To  compare  with  Sir  George  Scott's  proposab*,  I  will  give  shortly  the  line 
reconnoitred  by  Captain  Watts-Jones  as  far  as  Yun-nan  Hsien.  It  would  follow  up 
the  Nam  Ting  from  Eun-long,  continuing  northwards  over  a  range  (5600  feet)  to 
Yun  Chou  (lat.  24°  25',  long.  100°  10').  From  here  down  the  Nan-chiao  Ho  to  the 
Mekong,  up  this  river  for  80  mile?,  and  then  by  an  easy  ascent  up  a  snudl  side 
stream  past  Kung-lang  (lat.  24°  50',  long.  100°  20')  and  over  another  watershed 
(7200  feet)  to  the  Bed  river  valley.  B3th  the  Black  river  and  the  Wei-yuan 
Chiang  are  ayoided  altogether  by  going  round  their  sources. 

Our  reconnaissance  of  1000  miles  of  railway  was,  owing  to  limits  of  time, 
necessarily  imperfect,  and  criticism  of  it  based  on  further  surveys  of  the  country 
would  be  most  welcome.  I  am  not  rash  enough  to  pronounce  Sir  George  Scott's 
line  impossible,  but  I  do  not  think  that  he  is  justified  in  brushing  on  one  side  the 
work  of  the  Yun-nan  Company  survey  parties  and  describing  his  line  as  '*  the  proper 
route." 

The  maps  to  which  I  have  referred  are  sold  by  the  Survey  of  India  in  Calcutta, 
but  appear  to  be  difficult  to  obtain  in  England.  Probably  Sir  George  Scott  has  lot 
come  across  them,  but  I  yenture  to  think  that  if  he  can  find  time  to  study  them, 
he  will  convince  himself  that  the  line  he  suggests  is  not  such  a  simple  matter 
«s  he  supposes. 

H.  B.  Da  VIES,  Major, 

Oxfordshire  Light  Infantry. 
London,  June  13, 1905. 
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SESSION  1904-1905. 

Sixteenth  Meeting^  June  26, 1905. — Eight  Hon.  Sir  Gsorqb  T.  Goldie, 
K.C.1LG.,  D.C.L.,  LL.D.,  F.B.S.,  Presidenty  in  the  Obair. 

Elections: — John  Cecil  Macrae  (Indian  Army,  iSrd  Erinpura  Regt,) ;  Lieut,- 
Colonel  C  F.  Minchin,D.8,0,  {Indian  Army);  Maurice  Hart  Orr-JSwing ;  Lieut. 
A,  S.  Redman^  B.E.;  Charles  Atmore  Sherring;  Reginald  Campbell  Thompson, 
M,A. ;  Sidney  A,  TippettSj  B,A, ;  John  Claus  Voss, 

The  paper  read  was : — 

"The  French  Antarctic  Expedition."    By  Dr.  Charcot. 
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Addiiiom  to  ike  lAbrarg. 

Bj  XDWABD  EXAWOOD,  MJL,  Ukmritm,  S.O JL 

The  fidkming  abbrarlAtkiif  of  arfini  ^Bd  tht  ft4{eott?«  dciifed  fwm 

I  «ruo(^  froa  other  paUloftlloM.    Qtogmphiod 


enqdoyed  to  indioate  the  •oaree « 
naaef  are  in  each  cuae  written  in  luil  :-^ 


ICag. » lii^ariM. 

Mem.  (Mte.)  »  MeoMin,  lUn 

If et  (m^^  Metwfologioal,  eta 

B.xBBojaL 

Be?,  mi.)  m  n&fkm,  Botm,  Bifiata. 

8.  »  Boototj,  Bodtfttf,  Salakab. 

So. «  8oieaiBe(8). 

SitriK  »  SitnmgriMrichi 

T.  M  TraMaetioofc 

Tk.  =::  TydMhrif t,  Tldakrill. 

y.a  Yerein. 

Yeifa.  a  VachandlinifWL 

W.  a  WiMenaohafl»  and  oonmiiBda. 

Z.  s  ZeitMhiifL 

Zap.sZapiikL 


A.  s  Aoftdemy,  Aoademie,  Atadimie^ 

Ahh.  s  Abhandlongea. 

Ajul  =  Annal  ,  \nnalei^  Anaalmi, 

a  =  Bulletin,  Bollettino^  Boletim. 

06L  =  GoloDiea. 

Oom.  s  Gommeree. 

a  B.  s  Gomptet  Bandnf. 

B.sEzd]nmde. 

I.  =  Inititote,  InatitatioB. 

Is.  s  Iireatiya. 

J.  s  JoninaL 

Jb.  =  JabrbndL 

k.  n.  k.  =  kaiMrUeh  and  k&iia^ioh. 

M.  =  Mitteihingen. 

Qaaeeoaatof  the  amhjgoity  of  the  irotda  oelmwa^  qmHa,  elo,  the  ataa  of  hooka  in 
the  lift  below  if  deaoted  b7  the  length  and  breadth  of  the  ooTor  in  inbhea  to  the  nearaat 
half-inoh.    The  siao  of  the /oariMl  ii  10  x  6|. 

A  aalaetlon  ef  the  weikt  in  thia  Hat  will  be  aetiaid  alaawhare  in  the  •<  JoixmO.** 

BmtOPB. 

6raeee.  laadakar. 

Greece.    Handbook  for  Trayelleia^  by  E.  Baedeker.    Third  edition.    Leipaig :  K. 

Baedeker ;  London :  Dnlan  &  Co.  1905.      Sixe  6)  x  4),  pp.  oxxxi?.  and  434. 

Maps,  Plaia,  and  Panorama^    Price  8m.     Two  copies,  pr^inied  &y  the  PMishen, 

Italy— Bibliography.         Biv.  O.  ItaUana  11  (1904) :  pp.  90.  XagiatrU. 

Biblioffrafia  geograiica  delta  regione  Italiana.  Anno  III.  1908.  Raaaegna  di 
L.  F.  de  MagistriB. 

Italy— Oarda  Lake.    AUi  R,A,  Lineei,  BendieonH  14  (1)  (1905) :  90-92.  Taglio. 

Le  aeflse  nel  lago  di  Oarda.    Nota  preliminare  deii  dott.  B.  Teglio. 

Italy— Yeinyina.  C.  Rd.  140  (1905) :  200-202.  JaniMn. 

8nr  nno  reoente  aaoenrion  an  V^anre.    Note  de  J.  Janasen. 

Xadiierranean— Qypma.  Hntebinaon  and  Ctobham. 

A  Handbook  of  Oypms.  Compiled  by  Sir  J.  T.  HutcbinBon  and  C.  D.  Cobham, 
C.K.O.,  1905.  London :  E.  Stanford,  1905.  Size  7)  x  5,  pp.  ziL  and  126.  Maps 
and  Frenliepiece,    PHce  2$.  Qd,  neL    Presented  b^  the  PMuher. 

Borway.  Banaan. 

Norway  and  the  Union  with  Sweden.    By  F.  Nanaen.    London:  Macmillan  A 

O.,  1905.    Size  7)  X  5,  pp.  vi  and  96.    Price  2s.  net.    Presented  by  the  Publishers. 
A  naefnl  aketch  of  the  hiatory  of  the  relations  between  Norway  and  Sweden. 
Borway.  Z.  Qes.  Erdk.  Berlin  (1905) :  5-19.  Bbeling. 

Die  Ergebniaae  einer  Stndienreiaer  im  Gebiet  dea  Joatedalabrae.    Von  Dr.  M. 

Ebeling.     With  Map  and  Illustrations. 

Bnaaia.  Ann.  Hydrographie  88  (1905) :  59-61.  Herrmann. 

Die  maaiaehen  hydrographiaohen  Foraohnngen  im  nordliohen  Eiameere  im  Jahre 
1903.    Naob  dem  Benoht  dea  Oberat  F.  Drialienko  von  J.  Herrmann. 
Largely  taken  np  with  an  biatorical  aketch  of  the  progreaa  of  exploration  from  the 

time  of  Peter  the  Great 

Baaaia— Finland.  Hainriaha. 

Obserrationa  m€U5brologiqne8  pnbli^ea  par  Tlnatitnt  M^teorologiqne  Central  de  la 
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Soci^t^  des  Sclenoes  de  Finlande.    l^tat  de3  glaces  et  dee  neigcs  en  Finlande 
pendant  Fhiver  1893-1894  exposd  par  A.  Heinrichs.    Helsmgfon,  1904.    Sixe 


Snitift— Xanin  Peninanla.     Zap.  Imp.  Rum.  Q.S.  41,  No.  1  (1904):  pp.  310.       

Rapports  de  I'Exp^dition  de  la  Society  Imp^iale  Basse  de  Q^ograpliie  ^  travers 
la  P^ninsole  Eanln  en  1902.    [In  Bnssian.]     With  Maps  and  Platet. 

BnMia--irral.  C.  JRd.  140  (1905) :  333-835.  Daparo  and  Pearoo. 

Sor  Texistenoe  de  hantes  terrasses  dans  TOoral  da  Nord.  Note  de  L.  Daparc  et 
F.  Pearce. 

flpain— Ctrtographj.  Ann.  G.  18  (1904) :  401-419.  Pmdent. 

La  oartographie  de  TEspagne.  Par  le  Lieat.-Ck)lonel  F.  Pmdent 
Sweden.  Petermanm  M.  61  (1905) :  45-47.  Sieger. 

Ziir  Sledelangsgeographie  Schwedens.  Yon  Prof.  Dr.  R.  Sieger. 
Sweden— Oartographj.  Ymer  24  (1904) :  341-363.  Melander. 

Norrlandskartan  och  Rikets  allm&nna  Eartverk.    Af  E.  Melander.     With  Index 

Map, 

Sweden— Ojtztograph J.  Ymer  d4  (1904) :  400-406.  STenonint. 

Den  nya  Norrbottenskartan,  med  earskildt  afseende  p&  ortnamnens  stafning.  Af 
F.  Syenonius. 

flwitierland.  QuestionB  Dipt.  19  (1905) :  288-292.  Lambin. 

Le  Simplon  et  la  defense  commerciale  de  Marseille.    Par  O.  H.  Lambin. 

Turkey.  Gelier. 

Yom  Heiligen  Berge  and  ans  Makedonien.  Reisebilder  aos  den  Athoekloatem  and 
•dem  Insarrektionsgebiet.  Von  H.  Gelzer.  Leipzig :  B.  G.  Tenbner,  1904.  Size 
8x5),  pp.  xii.  and  262.    Map  and  lUustraiions.    Presented  by  the  Publisher. 

United  Kingdom.  QtMrUrly  J.  Geolog.  8.  61  (1905) :  64-96.  WooUeott. 

The  Superficial  Deposits  and  Pre-Qlacial  Valleys  of  the  Northumberland  and 
Durham  Coalfield.    By  D.  Woolacott    Maps  and  Illustrations, 

United  Kingdom— Ireland.  Jojee. 

A  Social  History  of  Ancient  Ireland,  treating  of  the  Government,  Military  System, 

And  Law;   Bellgion,  Learning,  and  Art;   Trades,  Industries,  and  Commerce; 

Manners,  Customs,  and  Domestic  Life,  of  the  Ancient  Irish  People.    By  P.  W. 

Joyce.    2  vols.    London :  Longmans  Sc  Co.,  1903.    Size  9x6,  pp.  (vol.  1)  xxiv. 

and  632 ;  (voL  S)  xiL  and  652.    Maps  and  IllHslrations,    Price  21s.  net 
The  most  valuable  work  on  the  subjeot  that  has  appeared,  and  of  much  interest  to 
the  student  of  human  geography. 

United  Kingdom— Ireland.    English  Hist.  Rev.  80  (1905) :  809-387.  Donlop. 

Bixteenth-Century  Maps  of  Ireland.    By  R.  Dunlop. 

XTnited  Kingdom— Ireland.    P.R.  Irish  A.  25  (1905) :  1-5.  ITMher. 

On  the  discovery  of  Hyiena,  Mammoth,  and  other  extinct  mammals  in  a  Carboni- 
ferous cavern  in  County  Cork.    By  R.  J.  Ussher. 

United  Kingdom— Scotland.  Clongh  and  Harkar. 

Memoirs  of  the  Geological  Survey.  Scotland.  The  Geology  of  West-Central 
Skye,  with  Soay.  Explanation  of  sheet  70.  By  C.  T.  Clough  and  A.  Harker. 
Olasgow ;  London  :  E.  Stanford,  1904.  Size  10  X  6,  pp.  60.  lUustralions. 
Price  1$,    Presented  by  the  Geological  Survey, 

United  Kingdom — Sootland.  Kilgonr. 

Twenty  Years  on  Ben  Nevis.    Being  a  Brief  Account  of  the  Life,  Work,  and 
Experiences  of  the  Observers  at  the  highest  Meteorological  Station  in  the  British 
Isles.    By  W.  T.  Kilgour.    Paisley:  A.  Gardner,  [1905].    Sixe  7J  X  5,  pp.  154. 
Map  and  Illustrations.    Price  Is.  6d.  net.    Presented  by  the  Publisher. 
See  note,  antCy  p.  208. 

ASIA. 
^Central  Asia.  Pompelly, 

Explorations  in  Turkestan,  with  an  account  of  the  Basin  of  Eastern  Persia  and 
Sistan.  Expedition  of  1903,  under  the  Direction  of  R.  Pumpeliy.  Washington: 
Carnegie  Institution,  1905.  Size  12  x  9},  pp.  xii.  and  324.  Mans  and  lUus- 
irations.    Presented  by  ilte  Carnegie  Institution  of  Washington.    [To  De  reviewed.] 
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China,  B.8.0.  Com.  Paris  27  (1905) :  14i-176.  f6y. 

A  trayere  la  Chine.    Par  M.  Foy. 

Discusses  the  eoonomio  development  of  China,  especiallj  by  railways. 
Eastern  Asia.  OhaUaya. 

F.  Challaye.    An  Japon  et  en  Extr^me-Orienf.    Paris:   A.  Colin,  1905.    Biie 
7)  X  5,  pp.  iT.  and  270.    Price  3.50  fr.    Pre$enttd  by  the  PMitker. 
Indades  an  aooonnt  of  a  trip  into  the  oonotry  of  the  Moii  in  lodo-China.    Other 
chapters  deal  with  Java,  India,  and  Ceylon. 

Eastern  Asia.  Inlaii. 

The  Far  Eastern  Tropics,  Studies  in  the  Administration  of  Tropical  Dependeoeies. 
Hong  Kong,  British  North  Borneo,  Sarawak,  Bnrma,  the  Federated  Malay  States, 
the  Straits  Settlements,  French  Indo-China,  Java,  the  Philippine  Islandsi  By 
A.  Ireland.  London :  A.  Constable  &  Co.,  1905.  Sise  8}  x  5|,  pp.  x.  and  340. 
Map.    Price  Is.  Qd.  net.    Presented  5y  (he  PMishers.    [To  be  reviewed.] 

India-EepaL  Uwi. 

Le  N^pal.  l^tnde  historiqae  d'an  Bojanme  Hindon.  Par  S.  L^ri.  Vol.  L 
(Annates  da  Mna^  Guimet.  Bibliotheqae  d*£tades.  Tome  xfii.)  Paris:  E. 
Leroux,  1905.    Size  10  x  6},  pp.  394.    Ptatee.    Price  lOt. 

Includes  a  geographical  chapter  and  others  on  the  inhabitants,  the  political 
organization,  etc.,  etc. 

Xalaj  Archipelago—JaTa.  Ktn. 

Bijd.  TaaU,  Land-  en  VMenk.  Ned.'lndii  A  (1905) :  364-367. 
labadioe.    Door  H.  Kern. 
Explanation  of  the  form  "  labadin  "  of  Ptolemy,  and  variants  of  the  same  name. 

Valaj  Arehipelago— Sapama.  

Ts.  K.  Ned.  Aard.  Oenoote.  AmtUrdam  82  (1905) :  374-376. 

Bij  de  Kaart  van  Saparoea.    Door  Bed.     With  Map. 

Sapama  is  one  of  the  islands  south  of  Ceram  and  east  of  Amboina. 

Kalay  Axehipelago— Sumatra.  Helb. 

Tijde.  K.  Ned.  Aard.  GenooU.  Ameterdam  22  (1905) :  372-373. 

De  Topographische  opneming  en  Kaarteering  van  Z  aid-Sumatra.    Door  H.  Helb. 

Parsia.  Peiermanne  M.  51  (1905) :  4-12,  31-35.  ttahL 

Beiaen  in  Zentral-  und  Westpersien.    Yon  A.  F.  Stahl.     With  Maps. 
Bussia— Caucasus.  HofhiaaA. 

Die  deutschen  Kolonien  in  Transkankasicn.     Yon  P.  Hoffmann.     Berlin:  D. 
Beimer  (E.  Yohsen),  1905.    Size  9)  x  6},  pp.  x.  and  292.    Maps  and  Portrait. 
Price  6s. 
The  author,  who  is  an  agricultnral  expert,  made  a  special  study  of  the  German 
colonies  in  the  Caucasas  during  two  visits  to  that  region,  as  forming  the  part  of  the 
community  which  has  made  the  most' advance  in  agriculture.    He  gives  interesting 
details  re8]>ecting  the  history  of  the  German  emigration,  which  took  place  originallv 
from  Wurttemberg,  early  in  the  nineteenth  century,  from  motives  connected  with 
religion. 


Slam.   General  Beport  on  the  Operations  of  the  Boyal  Survey  Department,  Season 
1902-1903.    Bangkok,  1904.    Size  13}  x  8},  pp.  62.    Maps,  Plans,  and  laustra- 
tion.    Presented  by  the  Boyal  Survey  Departmentj  Bangkok. 
Turkey.  B.8.0.  Com.  Pans  27  (1905) :  49-57.  Favette. 

Yoies  regionales  de  la  Turquie  d'Asie.    D^bouch^  occidental  du  Transasiatique 
nisse.    Par  D.  Favette. 

Tarkey— Palestine.  Lees. 

Yillage  Life  in  Palestine.  A  description  of  the  religion,  home  life,  manners, 
customs,  characteristics,  and  superstitions  of  the  peasants  of  the  Holy  Land,  with 
reference  to  the  Bible.  By  the  Bev.  G.  Bobinson  Lees.  New  edition.  London : 
Longmans  &  Co.,  1905.  Size  8  x  5),  pp.  z.  and  236.  lUusirations.  Price 
Zs.  ed.  net.  Presetted  by  the  Publishers. 
In  this  edition  the  book  has  been  entirely  re-written.    The  descriptions  and  illos- 

tntions  give  a  vivid  idea  of  the  life  of  the  people  of  Palestine  at  tUQ  present  day, 

Turkey— Syria.  Le  Globe,  BJS.O.  Qenh>e  44  (1905) :  31-60.  Oalichoa. 

A  travers  le  Hauran  et  chez  les  Druses.    Par  Mme.  A.  Sargenton  Galichon. 
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AVBIOA. 

Africa— Bailwajs.  Beaty. 

Les  ChemipB  de  Fer  ooloDiaux  en  Afriqne.    Troiei^e  partle.    CbeminB  de  Fer 
dans  les  ColoDies  FraD9aiBeB.    Par  E.  de  Benty.    Paris :  F.  R.  de  Budeval,  1905. 
Size  7J  X  5,  pp.  xii.  and  496.    Maps.    Price  5/r.    Presented  by  the  Publisher. 
The  most  complete  account  of  French  African  railway  undertakings  that  has  yet 

appeared. 

British  East  Afries.  Linton  and  Brand. 

Africa.  No.  2  (1905).  Report  on  the  possibilities  of  Cotton-groping  in  the  East 
Africa  Protectorate  for  1904.  London :  Wyman  &  Sons,  1905.  Size  13J  x  8J, 
pp.18.    Price  2id. 

Cape  Colony— Geology.  Bogers. 

An  Introduction  to  the  Geology  of  Cape  Colony.  By  A.  W.  Rogers.  With  a 
Chapter  on  the  Fossil  Reptiles  of  the  Karroo  Formation  by  Prof.  B.  Broom,  h.d. 
London :  Longmans  &  Co.,  1905.  Size  8  x  5},  pp.  xviii.  and  464.  Map  and  Illus- 
trations.   Price  9s.  net.    Presented  by  (he  PuliiiSitrs,    [To  be  reviewed.] 

Central  Africa.  Fisher. 

On  the  Borders  of  Pigmy  Land.  By  Ruth  B.  Fisher.  London:  Marshall  Bros. 
[1905].  Size  9x6,  pp.  x.  and  216.  lUuetrations.  Price  3s,  6d.  net.  Presented 
by  the  Publishers,    [See  p.  212,  ante.2 

Eift  Afrioa.  

Handbook  for  East  Africa,  Uganda,  and  Zanzibar,  1905.  Mombasa.  Size  7}  X  5, 
pp.  256.    Map.    Presented  Ity  the  Editor. 

Xamemn.  M.  Deutech.  Schutzgeb,  16  (1903) :  245-252.  Moiiel. 

Begleitworle  zu  der  Karte  '*  Der  mittlere  Teil  yon  Eamernn  zwischen  Sanaga 

una  dem  8.  Grade  nordlicher  Breite."    Yon  M.  MoiseL    Map, 
The  map  (scale  1 : 1,000,000)  is  based  on  a  number  of  hitherto  unpublished  surveys. 
Zamenm.  Deutseh.  KoloniaiUaU  16  (1905) :  81-88, 115-119.  Stieber. 

Bericht  des  Hauptmanns  UDd  Residenten  von  Kusseri,  Stieber,  iiber  seine  Reise 

in  das  Gebiet  der  Musgus. 
Cf.  note  in  Monthly  Record  for  May  (p.  567). 
Xadagaiear.  Bev,  Madagascar  3  (1901) :  457-472.  

La  route  de  FOuest  et  la  mlasion  du  Capitaine  Mauris.    Par  M.R.S. 
Xadagatoar.    Bee.  Madagascar  6  (1)  (1903) :  481-491 ;  6  (2)  (1903) :  3-14.     Farraad. 

Les  Tribus  Musulroanes  du  Sud-Est  de  Madagascar.    Par  G.  Ferrand. 
Madagascar.  Too. 

Andr^  You.    Madagascar.    Histoire,  Organisation,  Colonisation.    Preface  de  M. 

Albert  Decrais.     Introduction  de  M.  le  C^^ral  Gallieni.     Paris  and  Nancy: 

Berger-Levrault  et  Cie.,  1905.    Size  9x6,  pp.  zyi.  and  636.    Map,    Price  lOi. 
A  useful  compendium  of  information. 
Madagascar  and  Bennion.       C.  Rd.  140  (1905) :  639-642.  Drienoomt 

Sur  la  determination  par  transport  de  temps  des  diff(^rence8  de  longitude  ^  Mada* 

gasoar  et  ^  la  Re'union.    Note  de  M.  Drienoourt. 
Morocco.  C.  Rd.  140  (1905) :  395-397.  BriTCt. 

Sur  les  terrains  ^oc^es  dans  le  Maroc  occidental.    Note  de  A.  Brives. 
Morocco.  Benseign,  Ccl.,  Com.  VA/rique  Frangaise  (1905) :  92-100.  Brivea. 

'     Aper^u  g^ologiqueet  agrioolesur  le  Maroc  occidental.    Par  A.  Brives.    With  Map, 
Morocco.  a  Bd,  140  (1905) :  393-394.  Lcmoine. 

Sur  la  constitution  du  Djebel  Hadid  (Maroo  occidental).    Kote  de  P.  Lemoine. 
Morocco.  a  Bd.  140  (1905) :  690-692.  Lcmoine. 

Sur  une  ooupe  g^logique  du  Haut-AtUs,  dans  la  region  du  Glaoui  (Maroc). 

Note  de  P.  lcmoine. 
Morocco.  Archiv,  Marocaines  8  (No.  II.)  (1904):  pp.  228.  Michanz-BcUaire  and  Salmon. 

El-09^r  el-Kcbir:  Une   ville   de   province  au    Maroo    Septentrional.     Par  £. 

Michauz-Bellaire  et  G.  Salmon.     Jnth  Map  and  lUuitrations. 
KUc.  Globus  87  (1905) :  69-  72.  Hcnrnaim. 

Die  letzten  Fragen  des  Nilquellenproblems.    Yon  Hauptmann  a.  D.  Herrmann. 

With.  Map.    Also  separate  copy. 
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Vile.  J3.  ArU  5S  (1905) :  274-284.  Pme*. 

The  NavlgmtioD  of  the  Nile.    Bj  Sir  W.  H.  Preeoe,  K.aB.,  f.rji.     With  Map, 

north  and  Wett  Afriea.  Karia. 

Alg^rie,  Sahara,  Soudan.    Vie,  TraTanz,  Vojagei  de  Mgr.  Haoqnard  dee  F^kb 
Blancs  (1860-1901)  d*apr^  sa  oorreepondanoe.    Par  ]*Abb^  Maria.    Afec  one 
Pr^ao^  da  Commandant  Hearst.    Paris  ft  Kancj :  Berger-LeTraolt  et  Gie.,  1909. 
Size  10  X  6),  pp.  xTiii  and  646.    Map$  and  lUit$traUon».    PrUe  16$, 
Narrative  of  oxtensiTe  trayels  in  North  and  Weet^  Ainoa^  inclmding  a  f ojage 

down  the  Niger. 

Portngueae  But  Atrial.  

The  Delagoa  Directory  for  1905.  A  Year  Book  of  Local  Infoniiation  regaidiag  the 
Port  and  Town  of  Louren9o  Marqnei.  Loureo^o  Marquee :  A.  W.  Baylj  &  Co. 
Size  8}  X  5},  pp.  132.    Map. 

Sjihara.  Benteign,  Col,  Com,  rA/rique  Franfoim  (1905):  37-63.  lafirriiia  and  Vitf ar. 
Une  toum€e  dans  le  end  de  rannexe  du  Tidikelt,  du  4  man  au  80  juillet  1904. 
Rapport  du  commandant  Laperrine,  avec  an  lev^  dMtin^rairo  par  le  Kenteaant 
Nieger.    Map  and  lUwtratioHg, 

South  Afriea.  Gontarphlni. 

The  History  of  Stratigrapbioal  Investigation  in  South  Afriea.  Bj  O.  S.  Corstor- 
phine.  (Beprieted  from  the  Report  of  the  South  African  Association  for  the  Ad- 
vancement of  Science,  Johannesburg  Meeting,  1901.)  Size  9)  x  6),  pp.  145-182. 
Presaafed  6y  the  Author. 

South  Afriea.  Hutdhinien. 

From  the  Cape  to  the  Zambesi.    By  G.  T.  Hntcbinson.    With  an  Introduction 

bj  Colonel  F.  Rhodes,  o.b.    London :  J.  Murray,  1905.    Size  8|  x  6,  pp.  xiv.  and 

206.    lUuttration$.    Price  9$,  net    PretmUd  by  the  PMuher. 

Interesting  as  presenting  the  impressions,  in  r^^d  to  Sonth  Africa  and  its 
possibilities,  of  a  visitor  who  has  approached  the  question  with  unbiassed  mind,  and 
is  evidently  possessed  of  considerable  powers  of  observation. 

South  Afriea—Barotssland.  Harding. 

In  Remotest  Barotseland.    Being  an  Account  of  a  Journey  of  over  8000  miles 

through  the  wildest  and  remotest  parts  of  Lewanika's  Empire.    By  Ck>lonel  C. 

Hardmg,  o.u.o.    London:  Hurst  &  Bkokett,  1905.    Size  9  x  6,  m).  xvi  and  414. 

Map  and  lUwtrations.    Price  lOs.  6d.  net.    Prt$ented  by  the  Publiehirs. 
To  be  reviewed. 
Sudan.  La  <?.,  B.8.G.  Parte  11  (1905) :  1-6.  Lappamt. 

Sur  de  nouvelles  trouvailles  g^ologiques  an  Sondan.    Par  A.  de  Lapparent.    With 

IduelratioM. 
West  Afriea.  MeUoroiog.  Z.  83  (1905) :  120-127.  Hann. 

Zum  Klima  der  aquatorialen  Weetkfiste  Afrikas.    Von  J.  Hann. 
West  Afries.  *  Bev,  O.  89  (1905) :  52-56.  Olivisr. 

La  d^mitation  de  la  fronti^re  Niger-Tchad.    Par  E.  Olivier.     With  Map  and 

IQuatrcUione, 
Zansihar.  Lyne. 

Zanzibar  in  Contemporary  Times.    A  Short  History  of  the  Southern  East  in  the 

Nineteenth  Century.    By  R.  N.  Lyne.    London :  Harst  &  Blaokett,  1905.    Size 

9  X  5},  pp.  xii.  and  328.    Mape  and  lUuetrations.    Price  lOt.  6d.  net.    Preeented 

by  the  Publishers. 
See  note  at  p.  212,  anle. 

HOBTH  AMSBIOA. 

Canada.  Frassr. 

Gtinada  as  it  is.    Bv  J.  J.  Fraser.    London:  Cassell  dc  Co.,  1905.    Size  8  x  5}, 

pp.  viiL  and  304.    JUustraiions,    Price  6s.    Presented  by  the  Publishers. 

A  good  popular  account  of  Canadian  life,  industries,  and  resources,  with  forecasts  of 
the  future  of  the  Dominion. 
Mexico— Historical.  Lamprey. 

Selections  from  Prescott's  History  of  the  Conquest  of  Mexico.    Edited  by  A.  S. 
.    Lamprey.    London:  H.  Marshall  &  Son,  1905.    Size  7}  x  5,  pp.  148.    Maps  and 

lUuUrations.    Price  Is.  3d.    Presented  by  the  Publishers. 
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Vorth  Axneriea — ^Ristorioal.  Biednut  and  Bourne. 

Kamtives  of  the  career  of  Hernando  De  Soto  in  the  Oonqnest  of  Florida,  as  told 
by  a  Knight  of  Elvae,  and  in  a  Relation  by  Lays  Hernandez  de  Biedma,  Factor  of 
the  Expedition.  Translated  by  Bnckingham  Smith.  Together  with  an  account  of 
De  Soto's  Expedition,  based  on  the  Diary  of  Bodrigo  Ranjcl,  his  private  secretary. 
Translated  from  Obiedo's  *  Historia  Qeneral  y  Natural  de  las  Indias.'  Edited  with 
an  lotrodnction  by  E.  G.  Bourne.  2  vols.  London  :  D.  Nutt,  1905.  Size  7  X  4}, 
pp.  (vol.  1)  xxviii.  and  224 ;  (vol.  2)  192.  Map  and  PortraiL  Price  7«.  6d.  nei. 
Presented  by  (he  Publhher,    [To  be  reviewed.] 

Horth  Amerioa— Hiftorioal.  Dawion. 

The  Saint  Lawrence  Basin  and  its  border-lands,  beinj?  the  Story  of  their  Discovery, 
Exploration,  and  Occupation.  By  S.  E.  Dawson.  London  :  Lawrence  &  BuUen, 
1905.  Size  9  X  6,  pp.  xl.  and  452.  Maps  and  Illuttrations.  Price  7«.  6d,  Presented 
by  the  Publishers.    [To  be  reviewed.] 

Vorth  Amerioa— HistorieaL  Lewie  and  Clarke,  and  MoKatter. 

History  of  the  Expedition  under  the  Command  of  Captains  Lewis  and  Clark  to  the 
Sources  of  the  Missouri,  theuce  across  the  Rocky  Mountains  and  down  the  River 
Columbia  to  the  Pacific  Ocean,  performed  during  the  years  1804-5-6,  by  order  of 
the  Government  of  the  United  States.  A  complete  reprint  of  the  Biddle  Edition 
of  1814,  to  which  all  the  members  of  the  expedition  contributed.  With  an  aocount 
of  the  Louisiana  Purchase.  By  Prof.  J.  B.  McMaster,  and  notes  upon  the  route. 
3  vols.  London  :  D.  Nutt,  1905.  Size  7J  x  4J,  pp.  (vol.  1)  xxil.  and  416 ;  (vol.  2) 
viii.  and  410 ;  (vol.  8)  viii.  and  382.  Mavs  and  PortraiU,  Price  10«.  6<i.  nei. 
Presented  by  the  Publisher.    [To  be  reviewea] 

Vnited  SUtee.  B.  American  G.8.  37  (1905) :  1-14.  Blanohard. 

The  United  States  Reclamation  Service.  By  C.  J.  Bianchard.  With  Map  and 
Illustration, 

Vnited  States.  /.  Geology  18  (1904) :  415-469, 617-660.  Poet 

Glacial  and  Post-Glacial  History  of  the  Hudson  and  Champlain  Yalleye.  By 
0.  E.  Peot     With  Maps  and  lUuitratione. 

ITnited  States — California.  Baldwin. 

Bep,  U,8.  Coast  and  Geodetic  8urv.  (1904),  Appendix  9 :  489-763. 
Triangulation  in  California.    Part  i.    By  A.  L.  Baldwin.     With  Maps, 

Vnited  Sfeatei— Tloodf .  Brandenburg,  Alexander,  and  Sloan. 

Monthly  Weather  Bev.  82  (1904):  465-468. 

September  Floods  in  the  South-west.    The  flood  in  south-eastern  Colorado.    F.  M. 

Brandenburg.    Recent  floods  in  the  Rio  Grande  Valley.    W.  H.  Alexander.    The 

great  floods  of  September  in  New  Mexico.    J.  B.  Sloan. 

Vnited  States— HiitorioaL  Hnlbert. 

Historic  Highways  of  America.    Vols.  18  and  14,  The  Great  American  Cansla ; 
vol.  16,  The  Future  of  Road- making  in  Amerioa ;  vol.  16,  Index.    By  A.  B.  Hulbert 
Cleveland,  Ohio:  The  Arthur  H.  Clark  Co.,  1904-5.    Size  8  x  5J,  pp.  (vol.  18) 
232 ;  (voL  14)  234  ;  (vol.  16)  212 ;  (vol.  16)  188.    Maps  and  Illustrations. 
The  series  is  now  completed,  and  forms  an  interesting  summary  of  the  history  of 

communications  in  the  United  States. 

Vnited  States— Immigration.    National  0,  Mag.  16  (1905) :  1-27.  XeSweeny. 

The  character  of  our  Immigration,  Past  and  Present.    By  Z.  F.  McSweeny.    With 

Diagram. 

Our  Immigration  in  1901.     With  Illustrations  and  Diagrams, 
Vnited  States^Irrigation.    (7.8.  Census,  B,  16  (1901) :  pp.  92.  Blanehard. 

Irrigation  in  the  United  States :  1902. 

Vnited  States  LeTelling.  Hayford. 

Bep,  U.S.  Coaet  and  Geodetic  8urv,  ri904),  ApftenAix  6 :  401-430. 
Precise  Leveling  from  Red  Desert,  Wyoming,  to  Owynee,  Idaho,  1903.    By  J.  F. 
Hayford. 

Vnited  SUtes— Meteorology.    Monthly  Weather  Bev,  82  (1904) :  556-559.  XimbalL 

Evaporation  Observations  in  the  United  States.    By  H.  H.  Kimball.    Map, 

Vnited  SUtes— Vow  Mezieo.    Science  21  (1905) :  90-97.  Xaobride. 

The  Alamogordo  Desert    By  Prof.  T.  H.  Macbride. 
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Viiited  States— Texas.  VMjtord, 

Rep.  U.8,  Coatt  and  Geodetie  Sarv.  (1934).  Appendix  7  :  431-450. 
Precise  Leveling  from  Holland  to  New  Brounfels,  Texan,  15)03.   By  J.  F.  Hayford, 

CIHTBAL  AID  lOUTH  AMXMlOk. 

Andes.  O.Z.  11  (1905) :  89->5].  8t«ffn. 

Neuo  Fowchungen  in  den  Chilenisch-argentlnischen  Hochkordilleren.  Von  Dr.  H. 
Steffen.    Map. 

Argentine  BepnbUe.  VriM  and  Colombo. 

Geografia  Argentina.  Estudio  histdrioo,  fisico,  politico,  social  y  eoonomico  do  la 
Bepilblica  Argentina.  For  G.  M.  Urien  y  £.  Oblombo.  Boenos  Aires,  1905. 
Sixe  11  X  7J,  pp.  xixiL  and  688.  Jfaps.  Pre$enied  by  8r,  Carlot  M.  Urien,  [To- 
be  reviewed.] 

Jamaica.  PoU^m-Birrj. 

Ethiopia  in  Exile.    Jamaica  revisited.    By  B.  Pnllen-Barry.    London :  T.  Fisher 

Unwin,  1905.    Size  8x5,  pp.  288.    Prtbs  6«.    PrmenM  by  the  PubUsher, 
Paraguay. '  Asara  amd  Behnllar, 

Anales  del  Mnseo  Nacional  de  Montevideo.    Secoi<5n  hist<5rico-flloe<5fica.    Tomo  i. 

Geografia  fisica  y  csf^rica  de  las  Provincias  del  Paraguay,  y  If  isiones  Guaranies. 

Compnesta  por  Don  F.  de  Axara.    Bibliografia,  Prdlogo  y  Anotaciones,  pf)r  B.  R. 

Schnller.    Montevideo,  1904.    Size  10  X  7|,  pp.  cxxxii.  and  478.    Fac$imile  Mapw 

and  Plate$,    Presented  by  the  Muteo  Naeicnal^  ifontewideo. 
Printed  for  the  first  time  from  the  mannscript  of  the  well-known  naturalist. 

AITiTBALABIA  AVB  FAOIFIO  I8LAVD8. 

Kev  Caledonia.  Oe$ter.  Monats.  Orient  81  (1905) :  13-18.  O'OarroI. 

Neu-Kaledonicn.    Von  O.  Freiherm  v.  Hoennig  0*CarroL 
Paeifio  Ooeaa.  American  J.  8ci.  19  (1905) :  143-148.  Agassis. 

On  the   Progress  of  the  Albatroee  Expedition  to  the  Eastern  Pacific.     By  A. 

Agaasiz.    (See  also  Science  81  (1905) :  178-183.) 

ilueenslaad.  Petrle^ 

Tom  Petrie^s  Reminiscences  of  Early  Queensland.    (Dating  from  1 837.)    Recorded 
by  hie  Daughter.    Brisbane  :  Watson,  Fergason  &  Co. ;  London :  J.  Gray  A  Bon. 
1904.     Size  8}  X  6,  pp.  xvi.  and  320.     Plan    and   IUu$tration$,    Presented  bj^ 
Meters.  J.  Qray  &  Son. 
See  note  at  p.  213,  ante. 

Bontii  Australia.  ^sodowi 

T.  and  P.  and  Rep.  R.S.  South  Australia  28  (1904) :  12-51. 
Anthropological  Notes  made  on  the  South  Australian  Government  Xorth-West 
Prospecting  Expedition,  1903.    By  A.  Basedow.     With  Plates. 

South  Australia— Meteorology.  Todd^ 

Meteorological  Observations  made  at  the  Adelaide  Observatory,  and  other  places 
in  South  Australia  and  the  Northern  Territory  daring  the  years  1900-1901,  under 
the  direction  of  C*  Todd,  k.cm.o.,  etc.  Adelaide,  1904.  Size  18)  X  8),  pp.  xx., 
188,  and  168.    Maps.    Presented  by  the  Agent-General  for  South  Australia. 

Tobi  Island.  Globus  87  (1904) :  113-117.  SeideL 

Die  Bewohner  der  Tobi-Insel  (Deutsoh-Westmikronesien).    Von  H.  Seidel. 

Victorln.  P.R.S.  Victoria  17  (1905) :  366-370.  Hart.. 

Note  on  the  Stony  Creek  Basin,  Daylesford.    By  T.  S.  Hart.    With  Plate  t. 

POLAB  BEOIOVB. 
Arotie — ^Vanson  Szpoditioii.  Hansen  and  Mohx^ 

The  Norwegian  North  Polar  Expedition,  1893-96.    Scientific  Results.    Edited  by 
Fridtjof  Nansen.    Vol.  6.    London :  Longmans  &  Co.,  1905.    Size  12  x  9|,  pp, 
xiv.  and  660.    Diagrams.    Presented  by  the  Fridtjof  Nansen  Fund, 
Bmbraoes  the  meteorological  results  worked  up  by  Prof.  Mohn. 
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MATHSXAnOAL  eSOeBAPHT. 

BnryeTlng.  C.  Bd.  140  (1905) :  302-305.  Brieaooiirt. 

Sur  la  pr^oUion  de  positions  R^graphiqnea  obtenaeB  en  ooan  de  voyage  aveo 
Tastrolabe  h  prisme.    Note  de  M.  Drlencoart. 

Boryeying.  C.  Rd.  140  (1905) :  413-417.  LaniMdat. 

Sor  nne  carte  topograpbiqne  d*iiiio  assez  grande  ^tendae  lev^e  en  ti^  pen  de 
temps  h  Taide  de  la  Photographie.    Note  de  A.  Laussedat. 

PHY8ICAB  AND  BIOLOOIOAL  GEO&BAPHY. 
Geology.  GdUde. 

Strnclmral  and  Field  Qeology  for  Students  of  Pure  and  Applied  Science.  By 
James  Geikie,  ll.d.,  etc.  Edinburgh :  Oliver  &  Boyd,  1905.  Size  9x6,  pp.  xx. 
and  436.    HluUration$,    Trice  VU.  6i.  net.    Presented  by  the  PMi$hers. 

GaophyiioB.  del  et  Terre  25  (1905) :  553-56i ;  86  (1905) :  6-18.  Bockor. 

Les  probl^mes  actoels  de  la  G^pbysiqoe.    Par  G.  F.  Beokor. 
Gdophysiei.  C.  Bd.  140  (1905) :  899-901.  Lodno. 

Sur  la  marche  de  la  solidiflcation  de  la  Terre.    Note  de  A.  Leduc. 
Gladation.  0.  B({.  140(1965):  397-399.  Girardin. 

Snr  la  relation  des  ph^nombuei  erratiqnes  aveo  le  models  des  hautes  valk^ 

glaciaires.    Note  de  P.  Girardin. 

Gladers.  G.  Anseiger  6  (1905) :  1-3,  25-27.  Xachacek. 

Znm  gegenwartigen  Stande  der  Gletscherkundo.    Yon  Dr.  F.  Machacok. 
Hydrology— Whirlpooli.     Le  Globe,  MAn.  8.G.  Geneve  48  (1904) :  95-134.        Bronhei. 

Nouveiles  observations  sur  le  rdie  et  Taction  des  To^urbillons,  par  J.  Brunhes. 

Aveo  deux  appendices,  par  S.  Squinabol  et  G.  Dal  Piaz.     With  Plates. 

Limnology— Seiohet.         Petermanns  M.  50  (1904) :  294-295.  Endrof . 

Seiches  kleiner  Wasserbecken.    Yon  Dr.  A.  Endrod. 

Meteorology.  Jelinek. 

Jelinek's  Anleitung  zur  AusfUhrung  meteorolog^her  Beobachtungen  nebst  elner 
Sammlung  von  Hilfstafeln.  Fttnfte  Auflage.  Erster  Teil.  Anleitung  snr  Ans- 
fnhmng  meteorologiscber  Beobachtungen  an  Stationen  I.  bis  lY.  Ordnnng.  Wien, 
1905.  Size  10)  X  7,  pp.  x.  and  127.  nhutraUoM.  Prmtded  by  the  K.K.  Zentral- 
AnataU/iir  Meteorologie. 

Meteorology— Halo.  Leyst. 

Die  Halopbanomene  in  Bussland.  Yon  Prof.  Dr.  E.  Leyst.  Moscow,  1903.  Size 
10|  X  7,  pp.  136.  Diagram.  Presented  by  the  Observatoire  MftSorologique,  etc.,  de 
V  University  Jmp^Hale  de  Moscou. 

Motoorology^Befraotion.     Metearolog.  Z.  88  (1905) :  49-63.  Mavrer. 

Beobachtungen  fiber  die  irdische  Strahlenbrechung  bei  typischen  Formen  der  Luft* 
druckverteilung.    Yon  J.  Bfaurer. 

Ooeaaoffiaphy.  Bjermm. 

Meddelelser  Kom.  ffavunders^elser,  8er.  Bydrog.  1  (Nr.  3)  (1904) :  pp.  12. 

On  the  determination  of  Chlorine  in  Sea-water,  and  examination  of  the  accuracy 

with  which  Knudsen's  pipette  measures  a  volume  of  Sea-water.    By  N.  Bjcxrum. 

Oceanogntphy.  P.B.L  17  (1905):  357-^4.  Bnekaiuui. 

Historical  Bemarks  on  some  Problems  and  Methods  of  Oceanic  Research.  By 
J.  Y.  Buchanan,  f.b.s. 

Oeeaaography.  Hantoa. 

Meddelelser  Kom.  Eavunders^geUer,  Ber.  ffydrcg.  1  (Nr.  2)  (1904):  pp.  10. 
Experimental  determination  of  the  relation  between  the  Freezing-point  of  Sea- 
water  and  its  specific  gravity  at  O*'  C.    By  H.  J.  Hansen. 

Oceanography.  Petermanns  Jf.  61  (1905):  1-4,  25-31.  HaBSom. 

Die  Ursachen  der  Meeresstromungen.    Yon  Prof.  Dr.  F.  Nansen. 
Fhysioal  Geography- Terms.    /.  Geology  18  (1904) :  707-715.  Salisbury. 

Three  New  Physiographic  Terms.    By  R.  D.  Salisbury.     With  Maps  and  lUus- 

tration. 
The  terms  proposed  are  **  topographic  unconformity,"  **  topographic  adjustment  ^  (of 
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Btreams,  in  contrast  to  "^strnotoral  "*  adjiMtmentX  and  '^MperimpoMd  youth  "  (tuoh  m 
may  result  from  glacial  deposition}. 

Xipple-mark.  P,B£.  74  (1905) :  565-566.  Ayrtos. 

The  Origin  and  Growth  of  Bipple-mark.    By  Krs.  U.  Ayrton.    (Abstract.) 
Saad.  Dented  Rund$ekau  G.  87  (1905) :  241-247.  Vsmhsr. 

Der  Sand  des  Strandes  and  Seine  Herkonft    Yon  A.  Nenber. 
Springs.  C.  Bd.  140  (1905) :  382-884.  HmOUst. 

Snr  la  oanse  de  rappannissement  des  sources  dans  les  regions  de  plaines.    Note 

de  M.  Honllier. 
Tides.   12ep.  17.5.  Oba«<aii(2O0ods<^£^iM^^  1904,  Appendix  5  (1904) :  ^  Harris. 

Mannal  of  Tides.    Part  iv.  B.  0>-tidal  lines  of  the  World.    By  B.  A.  Harris. 

WUh  Map$, 
Vdeanoss.  La  G^  3,8.0,  ParU  11  (1905) :  7*26.  Boilf . 

La  Kontagne  Pelee  at  les  Tolcans  d'Aa?ergne.    Par  K.  Bonlo.     WUk  Map  amd 

IUu8traiion$. 
Zoogeography— Urd  WgratioBS.   JVo^uris.  ITooAsiisdkW/e  4  (1905):  118-120.    looport 

Die  Anknnft  nnserer  Zngyozfd  in  ihrer  Abhingigkeit  ?on  der  Phinologie  ihror 

Nahmngstiere  and  deren  Na^hrangspflanxen.    Yon  Dr,  Koepert. 
Kotioed  in  the  Konthly  Beoord  (Jaly  namber,ip.  92). 

AVTHBOPOeiOeBAfHT  AVD  XUTOBIOAL  eiOaBAPHT. 

Anthroppgeography.  Mnois. 

Das  Problem  der  Yolkerverwandtsohaft  Yon  Dr.  J.  B.  Mnoke.  Oreilswald: 
J.  Abel,  1905.  Size  9)  x  6),  pp.  ixiv.  and  368.  Price  7a  6d.  net. 
This  is  the  third  of  a  series  of  works  by  the  same  anthor,  dealing  with  the  inflnence 
of  enTironment  on  the  evolntion  of  primltire  societies.  Dr.  Macke's  ideas  are  in 
many  ways  not  calcnlated  to  meet  with  aooeptanoe  among  ethnologists,  bat  the  facts 
and  suggestions  here  brought  together  may  be  of  some  ase  to  those  interested  in  the 
subject 

Historieal->Pytheas.  Oallogarl. 

6.  Y.  Oallegari.  Pitea  di  Massilea.  (Bstratto  dalla  Biviita  di  8(oria  AnUoa, 
Anno  yii.  4 ;  yU.  2 ;  ix.  2.)  Feltre,  1904.  Sixe  10  x  6},  pp.  88.  PresmUed  hy  the 
AfUkar. 

The  author  shows  a  wide  acquaintanoe  with  the  literature  of  the  subject,  but  his 
conclusions  differ  in  many  ways  from  those  of  previous  writers.    They  are  also  fre- 
quently at  yarianoe  with  those  of  Herr  Detlefsen  (JoumcU,  toI.  86,  p.  673),  whose 
memoir  had  not  appeared  when  the  present  paper  was  written. 
Langnago-Study.  Madan. 

An  Outline  Dictionary  intended  as  an  aid  in  the  study  of  the  languages  of  the 
Bantu  (African)  and  other  uncivilized  races.  Edited  by  A.  C.  Biadan.  London, 
etc.:  H.  Frowde,  1905.  Size  7  X  4),  pp.  xv.  and  400.  PretenUd  hy  the  BHti^h 
South  Africa  Company, 

Englidi  words  and  phrases  suitably  arranged,  with  blank  spaces  for  the  filling  in 
of  native  equivalents,  or  notes  on  their  method  of  use.  The  book  should  be  decidedly 
useful  to  travellers  among  tribes  whose  languages  are  little  known. 


BIO0BArHT. 

Plohn.  DeuUch.  KcionialMeUung  81  (1904) :  878-874.  Ziemann. 

Prof.  Dr.  Friedrich  Plehn.    Yon  H.  Ziemann.    Portrait, 

The  late  Dr.  Plehn  was  well  known  as  a  pioneer  in  West  Africa,  especially  for  his 
services  to  tropical  pathology. 
BatnL  G.  Anzeiger  5  (1904) :  24:i-247.  Aehslis. 

Zum  G^edachtnis  Friedrich  Eatzels.    Yon  Prof.  Th.  Achelis. 
Biehter.  M.  DeuUch.  u.  0$terHeh.  Alpeiw.  (1905) :  29-31.  Psnck. 

Eduard  Biehter.    Yon  A.  Penok. 
Of.  obituary  in  the  April  Journal  (p.  468). 
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SoUagintweit.  Deutsche  Bundsehau  G.  87  (1905) :  182-188.  

Dr.  Emil  Schlagintweit     With  Portrait. 

GIVBBAL. 

Bibliography.  O.  Teacher  2  (1904) :  264-268.  Herbertson. 

Bdoent  Geographical  Workg.  A  list  supplementary  to  that  given  in  Dr.  H.  B. 
Hill'B  '  Hints  to  Teachers.'    By  A.  J.  Herbertson. 

CongresB.  Ann.  0. 14  (1905) :  1-22.  Martonne. 

Le  yill.*  CongT^  International  de  G^graphie  (Washington,  1904)  et  sa  grande 
escnrsion  dans  I'onest  et  an  Mexiqne.    Par  E.  de  Martonne.     With  lUuetraUione, 

Xdnoational— B^onal  Geography.    G,  Teac!ier  2  (1904).:  251-254.  Unttead. 

Begional  Geography  in  Schools.    By  J.  F.  Unstead. 

Urges  the  need  of  graduating  the  teaching  of  regional  geography  (in  its  side  which 
deals  with  the  interrelations  of  phenomena)  according  to  the  attainments  of  the  pupils. 

Xdneational— BlTor  Study.    G.  Teacher  2  (1904) :  239-244.  Hubbard. 

A  River  Study.    By  G.  D.  Hubbard. 
Discusses  the  study  of  rivers  in  general,  and  their  influence  on  human  activities. 

Hydrographio  Surveys.     National  G.  Mag.  16  (1905) :  63-67.  LitUehalet. 

Marine  Hydrographio  Surveys  of  the  Ooasts  of  the  World.  By  G.  W.  Littlehales. 
With  Maps. 

XiseeUanea.  Battel. 

GlUcksinseln  und  Traume.     Gesammelte  Aufsatze  aus  den  Grenzboten.     Yon 
F.  Ratzel.    Leipzig :  F.  W.  Grunow,  1905.    Siije  9x6,  pp.  vL  and  516.    Portrait, 
Price  Is. 
A  volume  of  miBcellaneous  essays  dealing  largely  with  personal  experiences,  and 

abounding  in  philosophical  reflections  on  men  and  things.    A  less  personal  item  is  a 

study  of  the  German  inn. 

Fhrase-book.  [Murray.] 

Handbook  of  Travel-talk,  being  a  collection  of  questions,  phrases,  and  vocabularies 
in  Eoglish,  French,  German,  and  Italian.  Intended  to  serve  as  Interpreter  to 
EngliBh  travellers  abroad  and  Foreigners  in  England.  19th  edition.  London: 
E.  Stanford,  1905.  Size  5  X  3},  pp.  64  and  688.  Price  3«.  6<2.  PreeenUd  bp  the 
PubUther. 
This  edition  is  thoroughly  brought  up  to  date  by  the  inclusion  of  topics  which  have 

lately  come  to  the  fore. 

Seienoe  and  MetaphysioB.  Lobley. 

Positive  Knowledge.  A  Beply  to  the  Cambridge  Address  of  the  Bight  Hon.  A.  J. 
Balfour,  hj>.,  &o.  By  J.  Logan  Lobley.  (Reprinted  from  the  JournaX  of  the  City 
o^  London  CoUege  Science  S<^tty,  vol.  10,  Nob.  2  and  3.)  Launceston,  [not  dated j. 
Size  9  X  5),  pp.  22.    Presented  by  the  Author, 

8ci«nee8.  /.  Geology  12  (1904) :  669-687.  DaTis. 

The  relations  of  the  Earth  Sciences  in  view  of  their  progress  in  the  Nineteenth 
Century.    By  W.  M.  Davis. 

Travel  Trevei. 

The  Other  Side  of  the  Lantern.    An  Account  of  a  Commonplace  Tour  round  the 
World.    Ry  Sir  F.  Treves,  Bart    London:  Cassell  &  Co.,  1905.    Size  9)  x  6), 
pp.  xvi.  and  424.    Illustrations,    Prieel2s.net.    Presented  by  the  Publishers. 
One  of  the  most  striking  of  recent  popular  sketches  of  travel.     Although  the 

scenes  are  not  new,  the  author's  power  of  vivid  description  and  pleasant  s^le  of 

vrriting  lend  them  a  new  interest. 

Turkish  Empire.  Baedekw. 

Konstantinopel  und  das  westliohe  E^leinasien.    Handbuch  fQr  Beisende  von  K. 

Baedeker.    Leipzig :  E.  Baedeker,  1905.    Size  6}  X  4),  pp.  xxiv.  and  276.    Maps 

and  Plans.    Price  6m.    Presented  by  the  Editor. 

The  first  issue  of  a  new  guide  intended  to  supplement  those  previously  published 
on  Greece,  Egypt,  and  Syria. 
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9j  S.  A.  Bnvaa,  Hi^  CWnlor,  B.OJI 


Mfsmui  Sea.  •nod j. 

Murray's  Handy  Claasioal  Mapf.    Edited  by  G.  B.  Grundy,  m.a.    Mare  JEgnom, 

etc.    London  :  John  Murray,  [1905].    PHm  1«.  mL    Pre$9nied  by  the  PuUithen. 

There  are  the  following  maps  and  plans  on  this  sheet :  iEgaean  sea,  Egypt,  Pro- 

pontis.  Borne  in  the  time  of  the  Emperors,  Borne  during  the  Bepublic,  Boma  Quadrata, 

two  small  plans  showing  the  areas  covered  by  andent  and  modem  Borne,  Athooie, 

Pirieeus,  and  Acropolis.     The  first  three  are  small  general  maps,  orographioally 

coloured,  and  the  latter  nine  plans  on  various  scales.    As  is  the  case  with  others  of 

this  series,  a  useful  index  to  place-names  is  also  giyen. 

Austria.  Bothauf  and  ITMlauft. 

Schulwandkarte  dee  Erzhenogtums  Osterreloh  untor  der  Enns.    Bearbeitet  Ton 

Joh.  G^rg  Bothaug.     F&r  Mittelsohulen  bearbeitot  Ton   Prof.  Dr.   Friedrich 

Umlauft    Scile  1 :  150,000  or  2*4  stat  miles  to  an  inch.    Vienna :  O.  Freytag 

&  Bemdt,  [1905].     Price,  mouiUed  on  linen,  20k.    Preeenied  &y  the  Publithere, 

This  is  a  wall  map  of  Austria  below  the  Enns,  specially  designed  for  the  use  of 

•cbools.    The  relief  is  shown  first  by  a  system  of  carefully  drawn  fine  oontonr-lines,  in 

brown,  at  interyals  of  100  metres,  which  enable  the  student  by  a  close  examination  to 

gain  fairly  accurate  and  detailed  information  concerning  the  mountain  srstems  and 

oonfiguratioii  of  the  land;  whilst  superimposed  upon  these  is  bold  shading  which 

transforms  the  map  into  a  diagram  or  wall-map,  and  brings  only  the  leading  features 

into  prominence,  so  that  they  can  be  clearly  distingui&ed  from  a  distance.    The 

shading  is  of  the  oblique  illumination  character,  and  an  attempt  has  been  made  to 

follow  the  natural  colours  of  the  spectrum,  the  highest  crests  of  the  ranges  and  peaks 

being  orange,  the  land  of  medium  height  yellow,  and  the  lower  lands  a  greenish  blue 

and  a  blue-green.    The  general  effect  is  decidedly  plessing  and  graphic,  although  the 

dark  shading  on  the  slopes  away  from  the  direction  in  which  the  li^ht  is  supposed  to 

fall  is  perhaps  unnecessarily  heavy.    Howeyer,  the  oontonr-lines  give  the  form  of  the 

land,  and  will  help  to  prerent  the  student  from  being  misled. 

Sngland  and  Wales.  OrdaaaM  f  nrrey. 

OsDHAHOi  8uBTET  OT  EvoLAKD  AND  Walib  :— Shccts  published  by  the  Director- 
General  of  the  Ordnance  Survey,  Southampton,  from  June  1  to  30, 1905. 

2  miles  to  1  inch  :— 
Printed  in  colours,  folded  in  cover  or  flat  in  sheets,  (26  and  parts  of  27,  33,  34), 
44.    Price,  on  paper,  Is. ;  mounted  on  linen,  1$.  6d.  each. 

lineh:— 
(Third  edition),  in  outline,  17,  27,  313,  320.    U.  each  (engraved). 
(Third  edition),  with  hills  in  brown  or  black,  16,  257.    If.  each  (engraved). 
(Third  edition),  printed  in  colours,  folded  in  cover  or  flat  in  sheets,  257, 314.    Price, 
on  paper,  1$, ;  mounted  on  linen,  U.  6d.  each, 

6-ineh— Oounty  Maps  (first  revision) :~ 
Devonshire,  7  v.w.   Gloueestershire,  10  n.b.   Herefordshire,  33  b.b.,  87  8.B.,  38  n.w., 
40  ir.s.,  44  N.W.,  51  S.W.,  53  N.w.    Lincolnshire,  122  n.b.    Somerset,  6  n.w.    luffolk, 
50  8.W.    Wsrwiokshire,  19  8.w.    Woreestorshire,  11  s.w.,  20  8.W.,  29  s.w.,  b.e., 
53  N.B.    Is.  each. 

Sff-lnoh— Gounty  Maps  (first  revision) : — 
<krdigaiishiro,XlV.  14;  XVL  7,  12,  15,16;  XIX.  8,  4,6,8,10,12;  XX.  2,8,4, 
5,  6,  7,  9, 11, 14,  15, 16 ;  XXI.  2,  4,  5,  6,  7,  9, 10, 11, 13, 14,  15 ;  XXII.  1 J  XXVI. 

2,  8,  4, 6,  7, 10, 11, 12 ;  XXVIL  1,  2,  5,  6,  7.    Dotonshlre,  XVI.  9, 15, 16 ;  XXIII. 

3,  4,  7, 11, 12, 16 ;  XXIV.  2,  3,  4,  6,  7.  8,  9, 10 ;  XXV.  1,  5 ;  XXX.  14 ;  XXX  VI. 
5,  9, 10, 11, 12, 16 ;  XLIU.  1,  2,  3,  4.  5,  6,  7,  8,  9, 10, 11, 12,  13, 14, 15, 16 ;  XLIV. 
1,  5,  9, 13 ;  XLVIL  4,  8 ;  XLVIIL  4, 7, 12 ;  LIV.  1,  2, 3, 4, 5, 9 ;  LXXVIII.  12, 14, 
15, 16;  XCIL  9.  lincolnshire,  LXXXV.  1,6, 10, 14;  XCVI.  6,  9;  XCVII.  2, 11, 
12;  XCVin.  2,  3,  4,  6,  9, 13, 15, 16;  XCIX.  1,  2,  3,  4,  5,  6.  7,  8,  9, 10,  11,  12,  13, 
14, 15, 16;  C.  6,  9, 13;  OVIU.  8,  8, 16.  Norfolk,  LXVIII.  7,  8, 12, 15, 16;  LXIX. 
5.  6,  8,  9, 10,  11,  12,  13,  14,  16,  16;  LXXX.  7,  8;  LXXXI.  2,  3,  4,  6,  7,  8,  11 ; 
LXXXU.  1,  2,  a.  4,  5,  7,  8, 10, 18, 14  ;  LXXXIU.  1,  2,  3,  5,  6,  7,  9,  10,  H,  18,  14, 
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15 ;  XCU.  1,  2 ;  XOI£L  1.  2,  3 ;  XOVI.  5,  6, 11 ;  XCVIII.  15 ;  XOIX.  5,  6,  7,  11 ; 
CVI.  1.  SttfWk,  Vni.  15;  IX.  5,  6, 7, 11.  VarwicWiir^  XXIV.  16;  XXV.  13, 
14, 15;  XXVIL  14. 15;  XXVUI.  13,  15;  XXXI.  4,  8, 12;  XXXIL  1,  2,  3,  5,  6, 
7,  9, 10, 11 ;  XXXIIL  1,  2, 3,  4, 5,  6.  7,  8,  9, 10, 11, 12, 16 ;  XXXIV.  2,  3,  4,  6,  7. 
8, 10, 11, 12 ;  XXXV.  1,  2,  3,  4,  5,  6,  7, 9, 10, 11,12;  XXXVII.  13, 14 ;  XLIIL  14. 
YorUhire  (First  BeTision  of  1891  Suryey),  OOLXXXUI.  13;  CCLXXXVm.  2; 
CGLXXXIX.  9.  St.  each. 
(E.  Stanford,  London  Agent.) 

Inrope.  Koeh. 

EiBenbahn-  und  Verkebn-  Atlas  yon  Earopa.    Von  Dr.  W.  Kooh.    Leipsig :  J.  J. 

Amd,  1905. 

In  many  respeots  this  atlas  resembles  tlie  railway  atlas  of  Central  Europe  by  Flem- 
ming  and  Merkel,  which  was  noticed  in  the  last  number  oC  the  Oeographioal  JoumtU,  the 
principal  difference  being  that,  instead  of  being  oonfined  to  Central  Europe,  it  inclndes 
the  whole  of  the  continent,  and,  in  addition,  the  trans-Siberian  railway  and  a  general  oom- 
munioation  map  of  the  world.  The  maps  yary  considerably  in  the  amount  of  information 
they  contain,  and  are  most  irregular  and  unequal  in  their  arrangement.  For  instance, 
there  are  twenty-six  sheets  deyoted  to  Germany,  four  to  Switzerland,  and  seyen  to 
France,  but  only  the  merest  general  outline  on  one  sheet  to  the  whole  of  the  British 
Isles.  The  atlas  is  accompanied  by  tables  of  statistical  information  and  a  good  index. 
A  separate  handbook  to  form  a  companion  to  the  atlas  is  promised  at  the  end  of 
the  year. 

Franee.  Baclis. 

Carte  des  chemlns  de  fer,  routes,  et  yoies  nayigables  de  la  France,  dress^  sous  la 
direction  d'On^sime  Beolus.     Scale  1 : 1,000,000  or  15*8  stat.  mUes  to  an  inch. 
Paris :  Haar  &  Stemert,  1905. 
A  useful  railway  map  of  France,  with  enlarged  inset  plans  of  the  enyirons  of  Paris, 

Marseilles,  and  Fans,  and  a  plan  of  Corsica. 


Asia,  f  outh-West.  Stanford. 

The  Busso-Afghan  Frontier.    Scale  1:6,589,440  or  104  stat.  miles  to  an  inch. 

London  :  Edward  Stanford,  1905.  Price  2«.  6d, 
A  small  general  map  of  Central  Asia  extending  from  the  Aral  sea  and  Lake 
Balkash  on  the  north  to  Peshawur  on  the  south,  and  from  the  Caspian  on  the  west  to 
western  Tibet  on  the  east.  The  special  feature  of  the  map  is  that  it  shows  garrison 
towns  and  fortified  posts,  which  are  distinguished  from  each  other  by  different  symbols, 
as  well  as  railways  proposed  and  constructed  in  red. 

Asia,  South-Wsst  Topographieal  SeoUon,  Oansasian  Military  Staff. 

Map  of  Caucasia,  Asiatic  Turkey,  and  Persia.    Scale  1,680,000  or  26*5  stat.  miles 
to  an  inch.    10  sheets.    [In  Bussian.]    Tiflis :  Topographical  Section,  Caucasian 
MUitary  Staff,  1908. 
This  is  a  general  Bussian  map  of  Western  Asia,  extending  from  Asia  Minor  to  the 
western  frontier  of  Afghanistan,  and  from  north  of  the  Caspian  to  the  Bed  sea  and  the 
coast  of  Baluchistan.    It  is  printed  in  colours,  and  contains  a  considerable  amount  of 
detail  and  many  place-names.    The  latter,  howeyer,  are  in  certain  districts  somewhat 
confused  through  being  printed  upon  the  dork  hill-shading. 

China.  China  Inland  IQisitn. 

Map  of  China  prepared  for  the  China  Inland  Mission.  Scale  1 : 3,168,000  or  50 
stat.  miles  to  an  inch.  4  sheets.  New  edition.  London:  Edward  Stanford, 
1905.    PrieeSe. 

Although  specially  prepared  to  show  the  stations  of  the  China  Inland  Missi<m, 
which  are  underlined  in  red,  and  those  of  other  Protestant  missions,  underlined  in  blue, 
this  map  has  been  found  to  be  of  considerable  seryice  for  purposes  of  general  reference, 
and  this  new  edition  will  doubtless  be  welcomed.  Some  of  the  more  important  routes 
of  explorers  are  shown,  as  well  as  railways  working  and  proposed.  The  information 
giyen  ia,  of  course,  of  a  yery  general  character. 

Indian  Ocremnient  Sonreys.  Sonr^yor-Ooneral  of  India. 

Indian  Atlas,  4  milos  to  an  inch.  Sheets :  10  S.E.,  part  of  district  Thar  and  Parkar 
(Sind.  Bombay  Presidency),  additions  to  1904.  13  n.e.,  parts  of  Baroda  State 
and  Kathiawor  Agency  (Bombay  Presidency),  additions  to  1897,  1903.  13  s.n., 
parts  of  Baroda  State  and  Kathiawar  Agency  (Bombay  Presidency),  additions  to 
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1900,  1903.  22  N.W.,  parts  of  district  Ahmedabcul  and  Natiro  SUtM  Baroda, 
Gatob,  Sathiawar  and  Palaopnr  Agencies  (Bombay  ProsidonojX  additions  to 
1898,  190a  28  8. v.,  parts  of  districts  Haiara  (N.W.F.  Province),  Rawalpindi 
(Punjab),  and  of  Kashmir  State,  additions  to  1904.  28  8.C.,  part  of  Kashmir  Htate 
(Pnnjab),  additions  to  1904.  31  H jb.,  parts  of  districts  Feroiepore  and  Ludhiana 
and  of  Katiye  States  Patiala,  Nabha,  Faridkot,  and  Jind  (Poi^abX  additions  to 

1902.  31  8.W.,  narts  of  district  Feroiepore  and  Native  States  of  Bahawalpnr 
(Punjab)fand  Bikaner  (Bajpntana  Agency),  corrected  to  1902.  82  n.w.,  parts  of 
Bikaner  Native  State  (Rajpntana  Agency),  additions  to  1902,  1904.  32  n.b., 
parts  of  district  Hissar  and  Native  States  Loham  (Pnnjab)  and  Bikaner  (Baj- 
pntana Agency),  additions  to  1904.  37  B.B.,  part  of  district  Khandesh  (Bombay 
Presidenoy),  and  of  Natiye  SUte  Indoie  (0.1.  Agency),  additions  to  1901, 1904. 
38  8.W.,  parts  of  districts  Namk,  Ahmednagar,  Poena,  and  Thana  (Bombay  Presi- 
dency),  and  Anrangabad  (Nizam's  Dominions),  corrections  to  1902.  38  S.B.,  par:s 
of  districts  Anrangabad  and  Bir  (Nizam's  DominionsX  Ahmednagar,  and  Nasik 
(Bombay  Presidency),  additions  to  1904.  41  8.B.,  parts  of  districts  Dharwar,  Bel- 
ganra,  and  Kanara,  Kolhapnr,  and  Sonthem  Maratha  and  Dharwar  Agencies 
(Bombay  Presidency),  and  district  Linnngnr  (Nizam's  Dominions),  1904.  47, 
parts  of  districts  Lndhiana,  Jnllnndnr,  Hoshiarpnr,  Kangra,  Simla,  and  the  Pro- 
tected Hill  States  of  Ifandi,  Bashahr,  etc.  (PnnjabX  and  of  district  Dehra  Don 
and  the  Native  State  of  Gariiwal  ^United  Provinces),  additions  to  1903.  48  n.w., 
parts  of  districts  Umballa,  Ludhiana,  and  Kama],  and  of  Patiala,  Nabha,  Jind« 
Maler  Kotla,  and  Kalsia  Native  States  (PnnjabX  additions  to  1903.  48  B.E.,  parts 
of  districts  Dehra  Dun,  British  (>arhwal,  Saharanpnr,  KuzafliEU'nagar,  and  Bijnor 
(United  Provinces),  Kamal  and  Umballa  (PnnjabX  additions  to  1902.  49  ir.z., 
parts  of  districts  Moradabad,  Meemt,  Knza£famagar,  Bulandshahr,  and  Bijnor 
(U.P.  of  Agra  and  OndhX  Delhi,  and  Karaal  (PnnjabX  additions  to  1908.  50  B.W., 
parts  of  Bharatpnr,  Alwar,  Karauli,  and  Jaipur  States  (Bajpntana  Agency),  1904. 
61,  parts  of  districts  Malabar,  Goimbatore,  Madura,  and  Salem  (Madras  Presi- 
dency), and  of  district  Mysore  (Mysore  Native  StateX  and  Coorg,  addition  to 

1903.  66  N.W.,  parts.of  districts  Garhwal  and  Dehra  Dun  and  Tehri  Garhwal 
State  (United  Provinces),  additions  to  1902.  66  n.e.,  parts  of  districts  Almora 
and  Garhwal  (United  Fixmnoes),  and  Hundes  (TibetX  and  of  Nepal,  additions 
to  1900.  G6  S.W.,  parts  of  districts  Bijnor,  Almora,  Naini  Tal,  and  Garhwal,  and 
Tehri  Garhwal  State  (United  Provinces),  additions  to  1903.  66  8.E.,  parts  of 
districts  Naini  Tal,  Aimora,  and  Garhwal  (United  Provinces),  and  of  Nepal, 
additions  to  1903.  67  n.w.,  parts  of  districts  Moradabad,  Bijnor,  Bareilly,  Naioi 
Tal,  and  Bampur  State  (United  ProvincesX  additions  to  1901.  70  8.W.,  parts  of 
districts  Sanger  and  Damoh  (Central  ProvincesX  Jhansi  (United  Provinces),  and 
of  Native  States  Gwalior,  Bhopal,  and  Paana  (O.I.  AgencyX  additions  to  1903. 
72  N.W.,  parts  of  districts  Chindwara,  Betol,  Nagpur,  Seoni,  and  Amraoti  (Central 
Provinces),  additions  to  1902.  72  8.W.,  parts  of  districts  Nagpnr,  Wardba,  and 
Amraoti  of  Berar  (Central  Provinces),  additions  to  1904.  72  s.i.,  parts  of  districts 
Nagpur,  Bhandara,  Baipnr,  Bala^hat,  and  Chanda  (Central  Provinces),  additions 
to  1903.  78  S.E.,  parts  of  distncts  Chingleput,  North  Aroot,  and  South  Aroot 
(Madras  PresidencyX  1904.  79  a.x.,  parts  of  districts  Tanjore,  Triohinopoly,  and 
South  Arcot  (Madras  PresidencyX  Karikal  (French  Territory),  additions  to  1900, 

1904.  105  N.E.,  parts  of  districts  Palamau,  Banchi,  and  Sinehbhum,  and  of 
Jashpnr  State  (Benfinl),  additions  to  1904.  105  s.b.,  parts  of  districts  Ranchi, 
Singhbhum,  States  Bonai,  Gangpur,  Jashpur,  Keonjhar  (Bengal),  district  Sam- 
balpnr,  and  State  Bamra  (Central  Provinces),  additions  to  1903.  115,  parts  of 
districts  Balasore,  Cuttaok,  and  Midnapore,  and  of  Mayurbhanja,  Keonjhar, 
Dhenkanal,  Hindol,  Bonai,  Lahara,  llgiria,  Athgar,  Nilgiri,  and  Baramba  Tribu- 
tary States  of  Orissa  (BengalX  additions  to  1902.  116,  parts  of  districts  Cuttack, 
Puri,  and  Tributaiy  States  of  Baramba,  Nayagar,  Banpur,  Tigiria,  etc  (Bengal), 
additions  to  1908.  119,  district  Bogra,  and  parts  of  districts  Pumoa,  Dinajpur, 
Bangpnr,  Malda,  Murshidabad,  Bajshahi,  and  Mymensingh  (BengalX  Goalpara 
and  Garo  Hills  (Assam),  additions  to  1902.  121,  district  Howrab,  and  parts  of 
districts  24  Parganas,  Burdwan,  Khulna,  Nadia,  Jessore,  Faridpur,  Bauker- 
gunge,  Midnapore,  and  Hooghly  (Bengal),  additions  to  1903.  130  n.w.,  parts  of 
districts  Darrane,  Sibsagar,  Nowgong,  Lakhimpnr,  Naga  Hills  (Assam),  and 
Daphla  Hills,  additions  to  1908.  130  8.W.,  parts  of  districta  Nowgong,  Cachar, 
Naga  Hills,  and  Sibsagar,  and  Manipnr  State  (Assam),  additions  to  1904. — Military 
map  of  India,  32  miles  to  an  inch,  oorrectecl  to  1903,  1904. — Western  Bengal 
Survey,  8  miles  to  an  inch.  Sheets:  2,  districts  Shahabad,  Saran,  Gaya,  Pala- 
man,  etc ,  additions  to  1903.  7,  districts  Patna,  Muzaffarpnr,  Darbhanga,  Pumea, 
Bhagalpur,  Monghyr,  etc.,  and  part  of  Nepal  State,  additions  to  1903.— Province 
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of  Bengal,  16  miles  to  an  inch;  Third  Edition,  1904. — Bengal  Difltriot  maps, 
4  miles  to  an  inch:  Belasoie,  1904;  Masaffarpnr,  1904.  8  miles  to  an  inoh: 
Backergnnge,  1903;  Jessore,  1903;  Bangpur,  1902;  Monghyr,  eorrected  to  1903, 
1904.— Bengal  Lower  Proyinces  district  maps,  4  miles  to  an  inoh :  Hazaribagh, 
1904;  Nadm  (Presidency  DivisionX  additions  to  1904;  Bangpur,  additions  to 
1902,  1904.— Bombay  District  maps,  4  mUes  to  an  inoh:  Nasik,  1904;  Batara, 
1904. — Central  Pronnocs  District  maps,  4  miles  to  an  inch:  Bhsndara,  1904; 
Ghanda,  1904;  Ghindwara,  1904;  Narsmghpnr,  1904;  Sambalpar,  2  sheets,  1904; 
Sanger,  1904 ;  Seoni,  1904. — Punjab  District  map,  4  miles  to  an  inoh :  Shahpur, 
1904.— United  Provinces  district  maps,  4  miles  to  an  inch:  Kheri,  1904:  Shah- 
jahanpnr,  1904.  8  miles  to  an  inch:  Banda,  corrected  to  1903;  Hamirpnr, 
corrected  to  1903;  Jbansi,  corrected  to  1902. — Assam  District  map,  4  miles  to 
an  inch:  Nowgone,  1904. — North-Eastem  Frontier  Surrey,  4  miles  to  an  inch. 
Sheet:  (Second  Edition)  31  n.w.,  part  of  Ynn-nan  Province  (China),  Season 
1899-1900, 1904.— South-Eastem  Frontier  Survey,  4  miles  to  an  inch.  Sheets : 
•  (Fourth  Edition)  1  n.w.,  parts  of  districts  Lushai  Hills  and  Native  States  of 
Manipor  (Assam),  Hill  Tippera  and  Chittagong  Hill  Tracts  (Bengal),  Chin  Hills 
(Burma),  Seasons  1853-66,  1871-72,  1888-94,  additions  to  1904,  1904;  (Fifth 
Edition)  2  b.b  ,  parts  of  districts  Pakokku,  Minbu,  Myingian,  Meiktila,  Tameihin, 
Magwe,  and  Chin  Hills,  Seasons  1885-87,  89-91,  and  1897,  additions  to  1902, 
1904 ;  (Fourth  Edition)  3  N.E.,  portions  of  Minbu,  Magwe,  Tamethin,  Thayetmyo, 
Prome,  and  Toungoo  Districts,  SesBons  1885-87, 1890-92, 1903 ;  12  8.W.,  8.E.,  China, 
Yun-nan  Province,  Season  1894-95,  1898-1900,  1902.— North- Western  Trans- 
Frontier  Snrvey,  8  miles  to  an  inch.  Sheets :  (Second  Edition)  22,  parts  of 
Afghanistan,  Baluchistan,  and  Sind,  1903.  4  miles  to  an  inch.  Sheets  (Fourth 
Edition)  29  8.W.,  part  of  Baluchistan  and  Punjab,  Seasons  1883-88, 1894-97, 1904. 
2  miles  to  an  inch.  Sheets:  423,  part  of  Afghanistan,  Season  1879-89,  1904; 
424,  parts  of  Afghanistan  and  the  N.W.F.  Province,  Seasons  1879-80, 1894-95, 
1904. — Assam  Snrvey,  1  mile  to  an  inch.  Sheets:  (Preliminary  Edition)  17, 
districts  Eamrup  and  Goaipara,  Seasons  1893-95,  1896-97,  1904;  (Prelimmary 
Edition)  25,  district  Kamrup,  Seasons  1883-86,  1896-97,  1904;  (Preliminaiy 
Edition)  98,  district  Lakhimpur,  Season  1891-92,  1899-1900,  1904;  (Prelimi- 
nary Edition)  99,  districts  Sibsagar  and  Lakhimpur,  Seasons  1891-92,  1898-99, 
1904. — Lower  Provinces  Revenue  Survey,  1  mile  to  an  inoh.  Sheet  14,  district 
Porneah,  1901.— Bengal  Survey,  1  mile  to  an  ioch.  Sheets:  112,  114,  districts 
MuzaSieurpur  and  Saran,  Seasons  1892-95,  1896-99,  1904;  141,  districts  Muzaf- 
farpur  and  Darbhanga,  Seasons  1894-96,  1899-1900,  1904 ;  168,  district  Pnri, 
Seasons  1889-91,  1895-96,  1904;  (Second  Edition)  194,  district  Cuttack,  Season 
1890-92,  1894-95,  1904;  (Preliminary  Edition)  198,  district  Darbhanga,  Seasons 
1895-96, 1899-1900, 1904 ;  (Second  Edition)  286,  district  Hooghly,  Howrah,  Bnrd- 
wan,  24  Parganas,  and  Nadia,  Seasons  1849-57, 1869-72,  1903;  (Second  edition) 
287,  districts  Howrah,  Hooghly,  and  24  Parganas,  Seasons  1851-55,  1869-72, 
1903;  315,  district  Jalpaiguri,  Seasons  1890-91,  1892,  1903;  409,  420,  district 
Chittagong,  Seasons  1888-93,  1904.— Bombay  Survey,  1  mile  to  an  inch.  Sheets: 
(Second  Edition)  96,  parts  of  districts  Ahmedabad,  Baroda  State,  and  Kathiawar 
Agency,  Seasons  1866-67, 1867-68, 1902;  196,  districts  Poona  and  Thana,  Seasons 
1877-78,  1879-80,  1902;  200,  districts  Poena,  Satara,  and  Eolaba,  and  Poona 
Agency,  Season  1875-76, 1901 ;  243,  district  Belgaum  and  Kolhapnr,  Savantvadi, 
Sangli  and  Knmndvad  States,  Season  1886-87,  1901 ;  279,  district  N.  Eanara, 
Seasons  1890-92, 1896-97, 1903.— Burma,  and  Bengal  Surveys,  1  mile  to  an  inch. 
Sheets :  4  (Burma),  428  (Bengal),  parts  of  districts  Akyab  (Burma)  and  Chittagong 
(Bengal),  Seasons  1884-87,  1891-93,  1904.— Burma  Survey,  1  mile  to  an  inch. 
Sheets:  (Preliminary  Edition),  103, 104,  105,  district  Lower  Cbiudwin,  Seasons 
1899-1902,  1904;  119  (N.S.)  parts  of  districts  Henzada,  Prome,  and  Sandoway, 
Seasons  1898-1901, 1904 ;  (Preliminary  Edition)  146  (N.S.)  district  Shwebo,  Seasons 
1892-97,  1901 ;  (Second  Edition)  162  (N.S.)  parts  of  districts  Piome  and  Hen- 
zada, Seasons  1882-83, 1885-89, 1898-90,1903;  200,  parts  of  districts  Myingyan, 
Magwe,  Yamethin,  and  Meiktila,  Seasons  1893-94, 1901-02, 1903;  202  (N.S.)  parts 
of  districts  Yamethin  and  Magwe,  Seasons  1893-95,  1897-1900,  1901-02,  1904; 
(Second  Edition)  241  (N.S.)  parts  of  diittricts  Mandalay,  Shwebo,  and  Hsipaw 
(N.  Shan  States),  Seasons  1890-93,  1897-98,  1899-1900,  1901-02,  1903;  (Second 
Provisional  Edition)  295  (N.S.)  parts  of  district  Yamethin  and  Southern  Shan 
States,  Seasons  1894-95,  1899-1900,  1903;  (Preliminary  Edition)  304  (NA) 
districts  Pegu  and  Toungoo,  Seasons  1896-98, 1904;  444  (N.S.)  parts  of  Southern 
Shan  States,  Season  1902-03, 1904.— Central  Provinces  Survey,  1  mile  to  an  inoh. 
Sheets :  262,  263,  district  Sambalpur,  Season  1884-87,  1903.— Central  India  and 
Uajputana  Survey,  1  mUe  to  an  inoh.   Sheets :  203,  parts  of  States  Indore,  Gwalior 
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(G.L  AoreiK^},  and  of  Udaipiir  (RinpiitaDa  Agency),  Seasoni  1870-71,  1871-72. 
1904;  (Beoond  Edition)  446,  parts  of  Rewah,  Kagode,  Jaso,  Kohawal,  Maibar,  and 
Ajaigarh  (G.I.  Agency),  Seatona  1865-66-67-68, 1902.— Hyderabad  Sar?ey,  1  milo 
to  an  inch.  Sheets:  101,  Koolbargah  Ciroar,  Season  1824-83,  1884;  178,  part 
of  Ghanpnra  Ciroar  (Niiam's  Dominions),  Season  1822-28, 1901. — Madras  Sarrey, 
1  mile  to  an  inch.  Sheets :  14,  parts  of  districts  Kador  and  Shimoga  (Mysore), 
Seasons  1878-81, 1903;  28,  parts  of  districts  Kador  and  Hassan  (Mysore),  Seasons 
1879-82,  1902;  49,  parts  of  districts  Mysore  and  Hassan  (Mysore)  and  Coorg, 
Seasons  1883-84,  isk)4 ;  50,  parts  of  districts  Hassan  and  Mysore  (Mysore)  and  Coorg, 
Season  1883-84,  1903;  150,  parts  of  district  ICadva,  Seasons  1879-88,  1904.— 
North-West  Frontier  ProTince  and  Punjab  Snrreys,  1  mile  to  an  inch.  Sheets  : 
(Second  Edition)  58, 59,  district  Dera  Ismail  Khan  and  Banna  (N. W.F.  Prorinoo), 
district  Mianwali  (Ponjab),  Season  1874-75,  1876-79,  1903.— Punjab  Sarvey, 
1  mile  to  an  inch.  Sheets :  197,  district  Montgomery  (Bari  DoabX  Season  1901-02, 
1904;  329,  district  Kangra  (Knlln  Sabdiriaion),  Seasons  1895-96, 1900-01, 1904; 
294,  district  Kamal,  Season  1870-72,  1887-88,  1904;  331  and  part  of  330,  parts 
of  Pandra  Bis  and  Taranda  Ranges,  Seasons  1895-97, 1901.— Sind  Surrey,  1  mile 
to  an  inch.  Sheets:  28,  districts  Karachi  and  Larkhana,  Season  1900-01, 1904; 
41,  districts  Larkhana  and  Khairpnr  Stato,  Season  1901-02, 1903 ;  (Second  Edition), 
57.  district  upper  Sind  Frontier  and  part  of  Kalat  (BaluchistanX  Seasons  1897-98, 
1899-1900,  1901;  62,  63,  Khairpnr  State,  Season  1901-02,  1904;  80,  97,  district 
Snkkur,  Season  1901-03,  1904.— United  Provinoes  Surrey,  1  milo  to  an  inch. 
Sheets :  83,  parts  of  districts  Baroilly,  Pilibhit  and  Shahjabanpur,  Seasons  1895- 
1900,  1904;  113,  part  of  district  Kheri,  Seasons  1893-1900,  1904;  188,  district 
Minapur,  Seasons  1880-83,  1902;  196,  districts  Ghazipur  and  Benares,  Seasons 
1879-84,  1902;  197,  districts  Benares  and  Mirzapur,  Seasons  1880-84,  1887-88, 
1903. — North- Western  Provinces  and  Oudh  Surrey,  1  mile  to  an  inch.  Sheets : 
209,  districts  Ghazipur  and  Ballia,  Seasons  1874-76,  1880-82,  1901.— Bombay, 
C.I.  and  Rajputana  Survey,  1  mile  to  an  inch.  Sheets:  215  (Bombay),  179  (C.I. 
and  Baj.X  parts  of  district  Panch  Mahals  and  Bewa  Kantha  Agency  (Bombay), 
and  of  Jhabua  State  (C.L  Agency),  Seasons  1884-85-86,  1904.— Central  Provinces 
Survey.  Bengal  Survey,  1  mile  to  an  inch.  Sheets:  266  (C'.P.),  74  (Bengal), 
parts  of  Stetes  Sonpur  and  Bairakhol  (C.P.),  and  of  Baud  and  Athmallik  (Bengal). 
Season  1854-55, 1904. — United  Provinces  and  C.I.  and  Bajputana  Survey,  1  milo 
to  an  inch.  Sheets:  407  (C.I  and  B.),  62,  district  Jhansi  (U.P.)  and  Tchri  Steto 
(CL),  Season  1895-97, 1904.— United  Provinces  of  Agra  and  Oudh  and  Bengal 
Surveys,  1  mile  to  an  inch.  Sheete :  203  (U.P.  A.  and  O.),  27  (Bengal),  parts  of 
districte  Gorakhpnr  (U.P.  A.  and  O.),  and  Champaran  (Bengal),  Seasons  1886-88, 
1895-99. 1902;  215  (U.P.  A.  and  O.),  53  (Bengal),  parts  of  districts  Gorakhpnr, 
Champaran,  and  Saran,  Seasons  1884-87,  1892-96,  1902.— Dominions  of  H.H. 
Bunbir  Singh,  K.S.I.,  eto.,  Jamoo  Territories,  2  miles  to  an  inch,  Seasons  1857- 
58-59-60,  6  sheets,  1901. — ^Maymyo  and  surrounding  country,  1  mile  to  an  inch. 
Seasons  1893-94, 1898-1900  (Second  Edition),  1904.— Index  to  the  map  of  India 
and  adjacent  regions  on  the  scale  of  1 : 1,000,000, 1904.  Presented  by  E.M,  Secretary 
of  State  for  India  through  the  India  Office. 

Indo-China.  Service  Oeographique  de  rindo-Ohine. 

Carte  de  Tlndo-Chine.    Scale  1 : 1,000,000  or  158  sUi  miles  to  an  inch.    9  sheets. 

Paris :  Service  G^graphique  de  Tlndo-Chine,  1903. 
This  map  has  been  chiefly  compiled  from  the  surveys  and  route-maps  of  French 
officers  serving  in  Indo-China.  Tne  northern  part,  indudiog  Yunnan  and  Burma, 
requires  thoroughly  revising  and  bringing  up  to  date  from  the  recent  surveys  of  Majors 
Byder  and  Davis,  and  others.  The  map  includes  the  whole  of  Tongkin,  Slam,  Annam, 
and  the  neighbouring  regions  of  Burma  and  China.  It  is  clearly  drawn  and  printed 
in  colours. 

XaVa.  Topograpbioal  Bureau,  Batavia. 

Overzichtekaart  van  Java  en  Madoera.    Scale  1 :  500,000  or  7*9  stet.  miles  to  an 

inch.    8  sheete.    BaUvia:  Topographisch  Bureau,  1905. 

A  well-executed  map  of  Java,  printed  in  colours  at  the  Topographical  Bureau  at 
Batevia,  from  which  department  many  other  most  excellent  maps  of  the  Netherlands 
East  Indies  have  been  issued.  It  is  doubtless  the  best  general  map  of  the  island  at 
the  present  time,  and  is  on  a  sufficiently  large  scale  to  be  really  useful. 

Xanshnria.  Topographieal  Seetion,  General  f  talf. 

Map  of  Country  west  of  Ninguto.  Scale  1 :  420,000  or  6*6  stet.  miles  to  an  inch. 
May,  1905.  London :  Topographical  Section,  General  Steif,  War  Office.  Price  2$. 
Premited  by  the  Director  of  Military  Operations, 


Digitized  by 


Google 


248  NSW  MAPS. 

YladiTOitok.  Topogra^iieal  SmHoii,  Oenoral  Staff. 

Map  of  Country  round  VladiTcetok.  Scale  1 :  420,000  or  6*6  stat.  milee  to  an  inch. 
June,  1905.  London :  Topogiaphioal  Section,  General  Staff,  War  OflSoe.  PHm  2c 
Presented  by  the  Director  of  Mifiiary  Operatiom. 

Tnnnan.  Serriet  Geographiqne  d«  rindo-Chine. 

Itineraire  de  A  Mi  Tch^ou  a  Yonnan-Sen.  Scale  1 :  100,000  or  1*6  stat.  mile  to 
an  inch.  1903.  Itineraire  de  Lao  Kay  a  Mong  Tze  par  la  yall^e  du  Sin  Ghienn 
Ho.  Scale  1 :  50,000  or  1-3  inch  to  1  stat.  mUe.  3  sheets.  1900.— De  Lao  Kay 
a  Mong  Tze.  Scale  1 :  200,000  or  81  stat.  miles  to  an  inch.  Service  G^ogra- 
phique  de  rindo-Chine. 

These  are  facsimiles  of  original  ronte-maps  and  sketches,  showing  merely  the 
routes  followed  and  the  country  Immediately  adjacent. 


AVBIOA. 

Afhea.  Stanford. 

Stanford's  Orographical  Map  of  Africa.    Compiled  under  the  direction  of  H.  J. 

Mackinder,  h.a.     Scale  1 :  7,286,400  or  115  stat.  miles  to  an  inch.     4  sheets. 

London :  Edward  Stanford,  1905.    Price  16«.    Presented  by  the  PMuher. 

Stanford's  series  of  new  orographical  maps,  to  which  this  belongs,  promises  to  be 
mobt  useful  for  educational  purposes.  The  Europe  appeared  some  time  ago,  and  now 
the  A£rica  has  just  been  issued,  while  others  are  in  course  of  preparation.  The^  are 
bein^  compiled  under  the  supervision  of  Mr.  H.  J.  Mackinder,  which  is  in  itself 
BufiSoient  to  guarantee  that  no  pains  will  be  spared  to  ensure  general  accuracy  and  the 
most  satisfactory  results  as  regards  the  representation  of  the  rdief.  With  reference 
to  the  latter,  there  is  much  to  commend,  especially  the  adoption  of  shades  of  one 
colour — brown — only  instead  of  different  colours  for  land  above  sea-level.  There  are 
altogether  six  of  these  tints,  ranging  from  sea-level  to  over  15,000  feet,  and  the  inter- 
vals have  been  carefully  selected  to  bring  out  clearly  the  leading  orographical  features 
of  the  continent.  The  mountain  ranges  are  also  indicated  by  vertical  haohures,  but 
these  are  so  faint  that  tbey  do  not  intmere  with  the  tinting,  as  is  often  the  case  when 
there  is  an  attempt  made  to  combine  the  two  systems.  Depths  of  the  surrounding 
oceans  are  indicated  by  tints  of  blue.  The  names  have  been  carefully  selected,  and 
altogether  the  four  sheets,  when  mounted,  will  form  an  excellent  wall-map  for  schools. 

Africa.  Topographieal  Seetloni  General  Staff. 

Map  of  Africa.  Compiled  in  the  Topographical  Section,  General  Staff.  Scale 
1 :  250,000  or  3'9  stat.  miles  to  an  inch.  Northern  Nigeria  (Provisional).  Sheets : 
60.H,  K,  L,  O,  P ;  51-1,  M.  London :  T.S.,  G.S.,  War  Office,  1905.  Price  U,  6d, 
each  tiheet.    Preswted  by  the  Director  of  Military  Operatione, 

Gold  Coast  Colony.  Watherston. 

Plan  of  Tarkwa  District,  showing  concessions  surveyed  by  the  €^ld  Coast  Govern- 
ment Mines  Survey,  West  Africa,  under  the  direction  of  M^jor  A.  E.  Watherston, 
O.M.G.,  B.E.  Scale  1  :  50,000  or  1-3  inch  to  a  stat.  mile.  3  Sheets.  London: 
Edward  Stanford,  1904.  Presented  by  Bis  Excellency  the  Governor  of  the  Odd 
Cooit  Odony, 

An  outline  map  without  hills.  The  concessions  surveyed  are  all  clearly  indicated, 
and  their  areas  and  lengths  of  sides  given  in  figures  upon  each  of  them.  Boads 
surveyed  by  theodolite  are  distinguished  fhnn  those  laid  down  from  compass  traverses. 
The  map  is  a  good  example  of  the  excellent  survey  work  done  in  the  Gold  Coast 
under  the  superintendence  of  Major  A.  E.  Watherston. 


ir3.— It  would  greatly  add  to  the  value  of  the  ooUeotion  of  Photo* 
graphs  whioh  has  been  established  in  the  Map  Boom»  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  daring  their  traTrels.  wonld 
forward  oopies  of  them  to  the  Map  Cnrator»  by  whom  they  will  be 
aoknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useftil  fbr  referenoe  if  the  name  of  the  photographer  and  his 
address  are  glTsn. 
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Geographical    Journal. 

No.  3.  SEPTEMBER,  1905.  Vol.  XXVI. 

ON  THE  NILE  FLOOD  AND  ITS  VARIATION.* 

By  Captain  H.  G.  LYONS,  F.II.G.S.,  F.G.S.,  Direotor-General  Surrey 
Department,  Egypt 

Several  writers  on  the  Nile  have  stated  that  a  certain  alternation  of 
high  and  low  floods  can  be  traced.  Fritz,f  in  discussing  the  maximum 
readings  of  the  river  gauges  at  Cairo  and  the  Delta  Barrage,  believed 
that  they  followed  the  curve  of  sunspots;  Sir  W.  Willcocks  J  has  stated 
that  low  Nile  floods  and  deficient  monsoons  in  India  coincide;  Sir 
Norman  Lockyer§  has  argued  that  both  Indian  rainfall  and  Nile  floods 
show  an  alternation  corresponding  to  that  of  the  solar  weather ;  Sir  J. 
Eliot  I  has  shown  that  a  certain  periodic  oscillation  of  the  atmospheric 
pressure  occurs  over  India,  and  he  connects  with  this  similar  periodical 
variations  in  the  rainfall.  It  is,  therefore,  of  considerable  importance 
to  determine  whether  there  is  any  periodical  variation  in  the  Nile 
flood,  whether  a  series  of  good  floods  is  regularly  followed  by  one  of 
deficient  floods,  or  whether  excess  and  defect  succeed  one  another 
irregularly.  As  the  flood  represents  the  run-ofif  of  an  area  on  which  the 
rains  of  the  East  African  monsoon  fall  in  June,  July,  August,  and 
September,  it  is  the  variation  of  this  rainfall  which  has  in  reality  to  be 
studied. 

The  regimen  of  a  normal  flood  will  first  be  described,  and  its  volume 


*  Beaearoh  Department,  Jane  16, 1905.    Communicated  bj  permifsion  of  Sir  W. 
Garstin,  g.c.m.g..  Adviser  to  the  Public  Works  Ministry,  Egypt.    Diagrams,  p.  368. 
t  MeUor.  Zeit,  1880,  p.  303. 

X  Geographical  Congress,  Chicago,  and  « The  Nile  in  1904,'  p.  87.    Cairo :  1905. 
I  Proo.  Boy,  8oo.,  vol.  67,  p.  409. 
I  Indian  Met.  Mem.,  vol.  6,  pt.  ii.,  1896. 
No.  III.— September,  1906.]  s 
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estimated ;  the  unimportant  part  played  by  the  White  Nile  water,  as 
shown  by  recent  obseryations,*  is  discussed  at  some  length,  since  it 
results  from  it  that  the  Abyssinian  area  alone  is  responsible  for  the  flood 
supply,  and  the  rainfall  of  the  equatorial  regions  and  the  basin  of  the 
White  Nile  and  the  Bahr-el-Jebel  may  be  neglected  in  considering 
the  Nile  flood  ;  their  effect  is  felt  duriog  the  falling  and  low  stages  of 
the  river. 

Dates  of  Highest  and  Lowest  Levels, 

The  Nile  is  at  its  lowest  at  Khartum  in  the  middle  of  May,  just 
before  the  White  Nile  begins  to  rise,  and  when  the  Blue  Nile  flood  has 
not  yet  arrived.  For  the  nineteen  years  1869-1883  and  1900-1903,  the 
average  date  of  the  lowest  gauge-reading  at  Khartum  was  May  13 ; 
the  extreme  dates  begin  April  16,  1900,  and  May  29,  1882. 

The  highest  level  at  Khartum  is  usually  reached  early  in  Septem- 
ber, the  earliest  date  in  these  years  being  August  16,  and  the  latest 
September  29,  1881,  when  the  Abyssinian  rains  were  unusually  pro- 
longed, though  they  were  not  heavy.  The  mean  date  for  the  maximum 
deduced  from  these  years  is  September  C,  and  the  mean  deviation  from 
this  date  is  ten  days. 


TABLE  1. 

Vnnr 

l>ft(e  of  lowest 

Difference  from 

Date  of  liighesi 

Difference  from 

1  car. 

reading. 

mean  date. 

reading. 

mean  date. 

18G9 

Mav  19 

+  6 

Sept.    5 

-    1 

1870 

M*   20 

+  7 

Aug.  17 

-20 

1871 

,.    17 

+  4 

..      16 

-21 

1872 

,,     X 

-  5 

Sept.    6 

0 

1873 

„    12 

-   1 

,.       2, 

9,  10 

0 

1874 

M        8 

—   5 

■4. 

5 

-   2 

1875 

M     8, 

16,  26 

4-12        ; 

,.     20 

4-14 

187G 

.,     8. 

21 

-f «      1 

M     12 

4-  6 

1877 

..    10 

-   3 

Aug.  29, 

30 

—   t 

1878 

..    10 

-   3          ' 

Sept.  21, 

22 

4-16 

187U 

,,    10 

-   3 

M        9. 

10,  11 

4-  4 

]«80 

.,    13 

0         ! 

„     23 

4-17 

1881 

M    20 

4-  7 

M     29 

4-23 

1882 

,.    29 

4-16 

Aug.  28 

-   9 

1883 

M    iJ4 

•fll 

Sept.  11 

+  5 

1900 

April  16 

-27 

Aug.  17 

-20 

nm 

M    18 

-25 

Sept.    1. 

20 

-11 

VM)-> 

Mav   6 

—   7 

M    14 

4-  8 

1903 

.,    15 

-f  2 

,.      '4 

_   2 

Mean  date  of  lowest  reading,  May  13. 
Mean  date  of  highest  reading,  September  6. 
Mean  variation  from  date  of  maximum,  ten  days. 


1904. 


•  A  Report  on  the  Baain  of  the  Upper  Nile,*  by  Sir  W.  Garstin,  p.  164.    Cairo  : 
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At  Aswan,  for  the  sericB  of  yean  1873-1902,  the  mean  date  for  the 
lowest  reading  was  Jane  1,  the  earliest  being  May  5,  1887,  and  the 
latest  Jane  22,  1882,  while  the  average  deviation  from  the  date  was 
ten  days.  Here  the  mean  date  for  the  highest  stage,  as  dedaoed  from 
the  thirty-four  years  1869-1902,  is  September  4,  the  earliest  date  being 
August  19,  and  the  latest  being  October  1,  while  the  mean  deviation 
from  September  4  is  eight  days. 

TABLK  II. 


MiDlmam. 


Maximum. 


Year. 


Date. 

After 

Difference  firom 

Date.      ' 

Aner 

Difference  frum 

April  30. 

mean  date, 
ful 

Sept    4 

Aagtui  16. 
20 

mean  diite. 

1869 

Doubt 

(» 

1870 

June  14 

45 

-fia 

..       7 

23 

+  3 

1871 

„    16 

47 

+  15 

Aug.  18 

3 

-17 

1872 

May  25 

26 

-  6 

Sept.  18 

34 

+  14 

1873 

June   3 

34 

+  2 

M         1 

17 

-  3 

1874 

May  28 

28 

-  4 

..       6 

22 

+  2 

1875 

n    23 

23 

-   9 

M     11 

27 

+  7 

1876 

June  1 1 

42 

-12 

,,       7 

23 

+  3 

1877 

May  26 

26 

-   6 

Aug.  20 

5 

-15 

1878 

June    8 

39 

+  7 

Oct.      1 

46 

+26 

1879 

May  23 

28 

-   9 

Sept  13 

29 

+  9 

1880 

June    3 

34 

+  2 

,.       2 

18 

-  2 

1881 

May  14 

14 

-18 

„       4 

20 

0 

1882 

June  22 

53 

+21 

Aug.  28 

13 

-   7 

1883 

May  27 

27 

-  5 

Sept  17 

33 

,            +13 

188-1 

.,    25 

25 

—  7 

..       1 

17 

1            -   3       ■ 

1885 

June  20 

51 

+VJ 

Aug.  28 

13 

,           -   7 

1886 

M        3 

34 

+  2 

Sept.  22 

38 

!          +18 

1887 

May    5 

5 

-27 

„       1 

17 

-   3 

1888 

June   4 

35 

+  3 

Aug.  21 

9 

-11 

1889 

»     4 

35 

+  3 

Sept.    1 

17 

-   3 

1800 

May  28 

28 

-  4 

2 

18 

_   2 

1891 

..    17 

17 

-15 

tt       7 

23 

+  3 

1892 

Jane    5 

36 

+  4 

„     20 

36 

+  16 

1893 

..    18 

49 

+  17 

„     14  i 

30 

+  10 

1894 

May    8 

8 

-14 

Aug.  25 

10 

-10 

1890 

June  21 

52 

4-20 

1       ..     22 

7 

-13 

1896 

M     U 

42 

+  10 

'  Sciit    2 

18 

\           -   2 

1897 

May  27 

27 

-  5 

..       1 

17 

1            -   3 

1898 

June  21 

62 

+20 

Aug.  28 

13 

-   7 

1899 

M        1 

32 

+  0 

Sept.     1 

20 

0 

1900 

May  26 

26 

-  5 

Aug.   19 

4 

-k; 

1901 

..    10 

10 

—  22 

Sept.    6 

22 

+  2 

1902 

June    6 

37 

+1 
±10 

,.     17 
Sept.    4 

33 

+  13 

Mean 

June    1 

±     8 

It  is  noticeable  that  the  mean  date  for  the  highest  gauge-reading  is 
two  days  earlier  for  Khartum  than  for  Aswan,  and  if  oorrespooding  years 
are  taken  from  the  two  tablee,  it  will  be  fonnd  that  the  date  of  the  highest 
gauge-reading  at  Aswan  often  precedes  that  of  Khartam,  sometimes 
by  as  much  as  twenty  days  (1880  and  1881).  This  is  due  to  the  Atbara 
river,  wbiob,  being  in  highest  flood  soon  after  the  middle  of  August, 
may,  with  the  increaslDg  Blue  Nile  flood,  cause  a  higher  reading  at 
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Aswan  than  their  combined  waters  at  the  time  when  the  Blue  Nile  is 
at  its  maximum  and  the  Atbara  has  fallen.  The  Atbara  drains  a  part 
of  Abyssinia  to  the  north  of  the  basin  of  the  Abai  or  Blue  Nile,  and  the 
rains  in  the  northern  basin  decrease  earlier  than  those  of  the  more 
southern  districts  of  Gojam  and  Wallega. 

Beginning  of  Bite. — The  season  of  lowest  Nile  is  marked  by  the 
unusual  greenness  of  the  water,  which  has  a  marshy  and  putrid  taste 
and  smell,  which  boiling  or  distilling  only  increases.  The  green  colour 
is  due  to  large  quantities  of  microscopic  algsB  *  which  are  floating  in 
the  water,  and  it  is  the  oil  contained  in  some  of  these  which  gives  the 
unpleasant  taste  and  smell.  Since  d'Amaud,  after  his  visit  to  the 
Bahr-el-Jebel  in  1841,  attributed  this  algse-laden  water  to  the  rising 
flood  of  that  river  which  forced  out  of  the  lagoons  and  marshes  the 
stagnant  water  which  had  been  lying  there,  later  writers  have  accepted 
his  explanation  of  this  "green  water."  It  is  not,  however,  a  satis- 
factory one.  The  earliest  rise  of  any  magnitude  in  the  Bahr-el-Jebel 
at  Gondokoro,  4°  55'  N.  lat.,  does  not  take  place  until  June,  while  the 
green  water  is  usually  seen  about  Daeim,  14"^  N.  lat.,  in  the  middle  of 
May.  Observations  in  particular  years  give  the  same  result,  and  in 
1902  the  green  water  was  filling  the  White  Nile  at  Dueim  and  north- 
wards nearly  as  far  as  Khartum  on  May  11,  on  which  date  the  Babr-el- 
Jebel  at  Gondokoro  rose  markedly  for  the  first  time  that  year. 

The  green  water  at  Dueim  in  May  cannot,  therefore,  be  that  which 
has  been  forced  out  of  the  marshes  of  the  Bahr-el-Jebel  by  the  rising 
flood.  I  have  suggested*  that  it  may  be  brought  down  the  Sobat 
from  the  Fiber  marshes,  as  the  first  rise  of  the  Bare  takes  place  in  the 
beginning  of  May;  bat  in  1903  the  first  rise  of  the  river  at  Doleib 
Hilla  (25  kilometres  from  the  junction  of  the  Sobat  with  the  White 
Nile)  was  marked  by  muddy  and  not  by  green  water,  and  in  1902  no 
green  colour  was  noticed.  It  seems,  therefore,  that  while  these  minute 
algee  are  brought  down  throughout  the  year  by  the  water  from  the 
marshes  of  the  Bahr-el-Jebel  and  the  Bahr-el-Ghazal,  they  do  not 
multiply  rapidly  in  the  White  Nile  until  conditions  of  hot  sun  and 
low  velocity  of  current  appear,  such  as  occur*  in  May.  Dr.  Sohwein- 
forth  has  suggested  that  this  growth  of  algse  may  take  place  in  the 
pools  and  backwaters  of  the  different  cataracts ;  and  as  the  conditions 
there  must  be  entirely  favourable,  it  is  probable  that  it  does  do  so,  but 
only  to  a  small  extent,  since  the  area  would  be  but  small ;  in  any  case, 
it  has  not  been  actually  -observed  there.  Mr.  T.  Barron  noticed  in 
August,  1903,  this  same  green  coloration  of  the  water  at  Daeim,  when 
the  White  Nile  water  was  being  held  up  by  the  Blue  Nile  flood,  and 
the  current  in  the  White  Nile  was  hardly  appreciable.  This  confirms  the 
view  that  these  algae  grow  in  the  White  Nile  reach  when  conditions 
are  favourable,  and  are  not  brought  down  from  the  marshes  of  the  Fiber, 

•  Kaufinann,  'Revae  de  TEgypte,'  p.  106.    Cairo :  1897. 
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since  the  Sobat  is  in  Ang^st  discharging  800  to  900  onbio  metres  per 
second  of  reddish  mnddy  water.  On  reaching  Egypt  in  June,  this  green 
water  occnpies  a  considerable  length  of  the  river — 500  kilometres, 
according  to  Kanfmann,  who  made  observations  on  this  point  in  1886. 
As  in  May  the  White  Nile  is  famishing  practically  the  whole  supply  of 
the  Nile,  this  green  water  fills  the  river,  and  becomes  greener  as  the 
algaB  multiply.  After  June  the  rising  flood  of  the  Blue  Nile  is  on  its 
way  down  the  river,  and,  flowing  with  greater  velocity  than  the  green 
water,  overtakes  it,  carrying  it  down  before  it,  and  producing  the 
phenomenon  of  the  sudden  change  from  the  green  water  to  the  muddy 
red-brown  flood. 

Bise  at  Khartum. — At  Khartum  the  rise  commences  quickly ;  for  a 
few  days  the  gauge  shows  a  slight  increase,  and  then  rises  steadily.  In 
most  years  there  are  small  rises  and  falls  which  interrupt  the  steady 
rise,  due  to  variations  in  the  volume  of  water  poured  in  by  the  different 
tributary  streams  in  the  upper  reaches  of  the  river.  In  the  mean  curve 
taken  from  fourteen  years  (1869-83),  Fig.  I.,  these  irregularities  do 
not  appear,  and  a  steady  rise  is  shown,  which  varies  from  one  metre  in 
fifteen  days  at  first  to  one  metre  in  ten  days  at  the  end  of  July.  In  the 
middle  of  August  the  rise  becomes  slow,  and  the  flood  stage  is  reached 
usually  at  the  end  of  the  first  week  in  September.  The  fall  then  com- 
mences, and  by  September  20  is  well  advanced,  the  gauge  falling  a  metre 
in  about  sixteen  days. 

Similar  mean  gauge  curves  are  given  in  Fig.  I.  for  Wadi  Haifa  and 
Aswan.  Though  these  are  not  for  the  same  fourteen  years  as  the 
Khartum  curve,  all  the  three  probably  differ  but  very  little  from  the 
true  mean  curves,  and  may  be  compared  with  one  another  without 
introducing  any  error.  They  are  similar  in  general  character,  but 
differ  somewhat  in  the  shape  of  the  curve. 

While  the  Khartum  curve  rises  at  once  and  with  a  fairly  regular 
increase,  those  of  Wadi  Haifa  and  Aswan  rise  very  slowly  for  the  first 
three  weeks,  and  then  a  more  rapid  rise  takes  place. 

This  is  clearly  shown  in  the  following  table,  taken  from  the  mean 
curves : — 

TABLE  III. 


Baji  after 
"May  30. 





f 

Khartum. 

RiM  in  ten 
•  days. 

_  _  _ 

metres. 

metre. 

10 

0-47 

0-47 

20 

1-01 

0-54 

30 

1-61 

0-60 

40 

2-25 

0-74 

50 

3-10 

0-85 

Rise  of  mean  gaage  at— 


Wadi  Haifa. 

Rise  in  ten 
days. 

Aswan. 

metre. 

metre. 

metre. 

0-00 

O'OO 

0-00 

0-10 

0-10 

0-08 

0-30 

0-20 

0-30 

0-76 

0-55 

0-86 

1-25 

0-50 

1-56 

Rise  In  ten 
days. 

metre. 
0-00 
0-08 
0-22 
0-56 
0-69 


•  Bluebook,  Egypt,  No.  1, 1903,  p.  70. 
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The  delay  of  the  rise  at  Wadi  Haifa  is  due  to  the  amount  of  ^ater 
which  is  taken  up  by  the  sandbanks  and  low  shallow  reaches  wben  the 
flood  first  comes  down.  About  a  month's  delay  is  caused  by  this, 
together  with  the  move  of  the  fiood-wave  from  Khartum  to  Aswan, 
before  the  flood  can  be  said  to  be  rising  rapidly  at  Wadi  Haifa.  The 
first  rise  is  felt  apparently  at  Wadi  Haifa  about  fifteen  days  after  the 
rise  has  commenced  at  Khartum. 

The  fall  begins  at  Khartum  about  September  20,  and  at  Wadi  Haifa 
and  Aswan  a  few  days  later. 

Bange  of  Flood  at  Khartum. — The  fifteen  years  of  gauge-readings  at 
Khartum  from  1869  to  1883  do  not  cover  exactly  the  same  period  of 
each  year.  Though  in  ten  years  the  readings  begin  on  the  8th,  9th, 
or  10th  of  May,  in  the  first  five  years  it  is  not  until  the  18th  or  20th, 
while  they  end  on  various  dates  from  September  6  to  November  8.  It 
is  not,  therefore,  quite  certain  that  the  absolute  lowest  reading  of  the 
year  is  recorded;  but  in  all  oases  the  lowest  reading  given  must  be  very 
near  it,  while  in  every  year  except  1869  the  maximum  can  be  found 
without  any  doubt.* 

The  following  table  gives  the  lowest  and  highest  readings  reorded, 
together  with  the  range  for  each  year : — 


TABLE  IV. 

Year. 

T^weil  gange-rending. 

Highest  gauge-reading. 

Range. 

metrcH. 

metrcB. 

metres. 

18r»9 

A'44 

i3-:>o 

8-00 

1870 

.V40 

13-32               1 

7-92 

1H71 

fi-4« 

13-00 

6-62 

1872 

r,-r.2 

13-21 

6-G9 

1873 

fi-48 

12-42 

5-94 

1874 

r,-.'>7 

13-77 

7-20 

1875 

0-48 

13-25 

fi-77 

187*] 

6-48 

13-50 

7-02 

1877 

iXi'I 

11-74 

5-20 

1878 

fi-.^if) 

14-OG 

7-51 

1870 

7-93 

13-32 

5-39 

1X80 

iV82 

12-80 

0-90 

1881 

,•3-92 

13-23 

7-31 

1882 

.')-44 

12-04 

7-20 

188;j 

/>-92 

13-34 

7-42 

Means 

C-2fi 

13-14              { 

G-88 

]fK)Ot 

-0-48 

+0-27 

6-75 

lUOl 

-0-08 

1               +6-10 

G-18 

1902 

-0-10 

1               +5-50 

5-60 

1903 

-0-26 

'               +0-20 

6-46 

Dr.  Peney  J  gives  the  mean  range  of  the  Nile  here  as  0  metres  as  the 
mean  of  ten  years'  observations  between  1840  and  1860,  but  this  would 
seem  to  be  too  low  a  value. 


*  See  po$t.  t  A  different  gauge. 

t  Bidl.  Soe,  Oeoff ,  p.  33.    Paria  :  July,  1863. 
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Until  recently  the  available  determinations  of  the  volume  of  the 
upper  Nile  in  flood  have  not  been  namerous,  and  the  measaremenis 
which  had  been  made  did  not  agree  well  among  themselves ;  besides 
this,  the  proportion  furnished  in  flood  by  the  White  and  Blue  Nile 
respectively  was  quite  uncertain.  Linant  considered  them  at  the  end 
of  July  to  be  practically  equal;  Peel  made  the  Blue  Nile  to  be  double 
the  volume  of  the  White  Nile  at  the  end  of  October ;  but  all  observers 
agreed  in  describing  the  Blue  Nile  flood  as  sweeping  across  the  White 
Nile,  and  forcing  its  stream  of  whitish  water  against  the  left  bank,  while 
the  Blue  Nile  flood  of  muddy  reddish  water  occupied  the  greater  part  of 
the  channel. 

The  discharges  measured  by  older  travellers,  together  with  those 
recently  obtained,  comprise  the  data  that  exist  at  present  for  comparing 
the  volumes  of  the  two  main  streams  and  their  different  tributaries. 

Discharge  of  the  Nile  at  Khartum. — The  first  who  measured  the  dis- 
charge of  the  Nile  at  Khartum  was  Linant  de  Bellefonds,*  who 
measured  the  White  Nile  on  March  4,  and  the  Blue  Nile  on  March  6, 
1822,  giving  as  the  combined  discharge  about  450  cubic  metres  per 
second. 


Area  of  section     ... 
Mean  surface  velocity 
Diticharge 


White  Nile.  March  4. 


5H*2'8  square  metres 
0-51  metre  jht  second 
297'2  cubic  metres    per 
second 


Blue  Nile,  March  S. 


'MiO'^  square  met  res 
0*44  metro  per  second 
158-.J  culjic   metres    per 
second 


In  July,  1827,  not  in  September  as  stated  by  Sir  W.  Willocks  in 
« The  Nile  in  1904,*  p.  42,  he  again  measured  the  discharge,  with  the 
following  results  f  : — 


Area  of  section     ... 
Mean  surfnce  velocity 
Discharge 


White  Nile,  July  26. 


3924*5  square  metres 
l'.54  metre  j>er  second 
C0i.J*7  cubic   metres  per 
second 


Blue  Nile.  July  30. 


32H8*1  square  metres 
1*9  metre  per  second 
C247'H  cubic  metres  per 
second 


The  combined  Nile  near  Alifun  J  at  the  end  of  July,  1827,  gave  — 


Area  of  section 
Surface  velocity 
DiBchargo 


G982-2  square  motres 

1-72  metre  per  second 

12,000  cubic  mftrcs  per  second 


but  of  course  none  of  these  Jaly  discharges  represented  the  full  flood. 


•  Bull  Soc  Qerg.,  p.  436.    Paiis  :  1852. 
t  Bull.  8oe.  Geog.,  p.  436.    Paris  :  1852. 

X  Evidently  a  place  below  the  junction  is  meant,  but  to-day  a  place  of  similar  name 
exists  a  short  distance  np  the  Blue  Nile. 
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The  discharge  of  the  oombined  stream  below  the  janotion  does  not 
appear  to  have  been  separately  measured  in  March. 

Petherick  *  gives  the  result  of  measurements  of  the  White  and  Bine 
Niles  at  Khartum  on  July  5,  1848,  when  he  states  the  Nile  was  nearly 
at  its  highest ;  but  this  cannot  be  the  case,  since  the  maximum  of  the 
Khartum  gauge  oconrs  in  September — 


width. 


Greatest  depth. 


Velocity. 


White  Nile.  500  yards 
Blue  Nile.  750  yards 


22  feet 
20  feet 


2h  miles  per  hour 
Nearly  2  miles  per  hour 


These  measurements  correspond  to  sectioual  areas  of  about  2700 
square  metres  and  4000  square  metres  respectively,  and  if  the  yelocities 
are  accepted,  the  discharges  will  be  3000  cubic  metres  per  second  fur 
the  White  Nile,  and  3700  cubic  metres  for  the  Blue  Nile. 

In  October,  1851,  a  set  of  discharges  was  taken  by  Captain  W. 
Peel  t— 


Width  

Average  depth 
Average  velocity 
Number   of    ob8er\'a- 

tions  for  velocity 
Discharge 


Date 


White  Nile. 

480  yards 
13-92  feet 
1*17  knot  ^>erhour 

10 

2.985.400    cubic  feet 

l>er  minute 
October  25.  1851 


Blue  Nile. 


ComblDed  Nile. 


768  yards  j 
1611  feet 
1*664  knot  per  hour 

7 

5.820,600   cubic   feet 

per  minute 
October  24.  1851 


1  1107  yards  $ 
14-3«feet 
2*0  knots  per  hour 

I  7 

9,526,700  cubic  feet 
I      per  minute 
I  October  23.  1851 


Tho  above  results  of  Captain  Peel,  expressed  in  the  metric  system, 


are- 


Average  depth,  metres         

Average  velocity,  metres  per  second 
Discharge,  cubic  metres  per  second 


White  Nile. 


4*24 
0  757 
1410 


Blue  Nile. 


4*93 

0*806 

2749 


Combined  Nile. 


4*38 
1*03 
4500 


In  March,  1876,  L.  A.  Lucas  measured  the  velocity  of  the  Blue  Nile 
at  Khartum,  but  as  he  gives  no  measured  section,  the  discharge  cannot 
be  satisfactorily  deduced  from  his  observations.  In  a  letter  to  Dr. 
Schweinfurth,  who  has  kindly  communicated  it,  Lucas  states  that  the 
discharge  was  about  780  cubic  metres  per  second;  but  this  is  too  high 
a  value  for  March,  and  may  be  rejected. 

In  1876,  other  measurements  at  Khartum  gave'the  following  results 
in  cubic  metres  per  second  § : — 

♦  *  Egypt  and  the  Sadan,'  p.  330.    Edinburgh :  1861. 
t  *  A  Ride  across  the  Nubian  Desert,'  by  Captain  W.  Peel.    London  :  1852. 
X  Taken  as  760  yards  and  1090  yards  for  calculation  by  Captain  Peel. 
§  ♦  Ch^u.  Le  Nil,  le  Soudan,  I'Egypte,*  p.  38.     ParU :  1891. 
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Marcb 
June... 
September 
December 


White  Nile. 


369 
1060* 
4351  • 
2720 


Blae  Nile. 

198.  low  stage 
4898.  t  flood 


In  April,  1883,  both  of  the  branches  of  the  Nile  at  Khartum  were 
measured  by  J.  M.  Sohuver.J 

White  Nile.— Taken  on  April  21, 1883, 200  metres  above  the  junction 
with  the  Blue  Nile,  where  the  river  was  narrowed  bj  an  island.  Above 
this  point  the  river  was  600-800  metres  wide. 

'     "      I         "  , "  '      I      "        "  '  " 

Metres.  <  Metres.  Metres.  Metres.  Metres.  Metres.  Metres. 


Distance  from  east  bank 
Depth 


80-0 
0-5 


65-0 
2-5 


80-0 
4-0 


940 
65 


108-0 
8-6 


138-0 
4-0 


158-0 
1-0 


Area  of  section  =  524  square  metres,  while  the  velocity  was 
100  metres  in  1  minute  10  seconds  =:  1*43  metre  per  second.  Dis* 
charge  =  760  cubic  metres  per  second. 

Blue  NUe.— Taken  on  April  21,  1883.  Of  the  total  breadth  of 
320  metres,  140  metres  was  water  and  180  metres  sandbank. 


Distance  from  north  bank 
Depth       


Metres. 


20-0 
4-0 


Metres.    Metres. '  Metres.  ;  Metres. 

I  I 


60-0 
110 


70-0 
6-0 


90-0 
3-5 


1200 
10 


Area  of  section  =  607*6  square  metres,  and  the  velocity  =  100  metres 
in  4  minutes  30  seconds,  or  0*27  metre  per  second.  Discharge  =  225 
cubic  metres  per  second. 

Collecting  the  various  results,  we  obtain  the  following  table  : — 

TABLE  V. 


Date. 

White  Nile,  cubic 

Blue  Nile,  cnbic 

Combined  Nile,  cubic 

metres  per  second. 
297 

metres  per  second. 
158 

metres  per  second. 

March  4-5,  1822 

July  26-30.  1827 

6044 

6247 

12,000 

July  5.  1848      ... 

3000 

3700 

— 

October  23-25.  1851     . 

. 

1410 

2749 

4500 

March,  1876      ... 

369 

— 

— 

Low  stage,  1876 

. 

— 

198 

— 

June              , . 

, 

1050 

— 

— 

Flood 

— 

4398 

— 

September     .. 

4351 

— 

— 

December     ,, 

, 

2720 

— 

-- 

AprU.  1883        ... 

• 

750 

225 

— 

•  This  value  is  to< 

)  high. 

t  Much  too  low,  at 

1  in  1876  the  Nile  was  above  the  avera 

ge  in  September. 

X  PeL  MiU,,  1883, 

p.  268. 
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From  May,  1902,  until  January,  1904,  a  series  of  discharges  of 
the  Bine  Nile  were  carefully  taken  by  Messrs.  Barron,  Beadnell,  and 
Hume,  of  the  Egyptian  Survey  Department,  about  5  kilometres  above 
Khartum,  of  the  White  Nile  at  Dueim,  320  kilometres  above  Khartum ; 
and  by  the  late  Captain  C.  H.  Wood,  of  the  Atbara,  35  kilometres  from 
its  mouth.  These  discharges  were  all  taken  with  a  Price's  current 
meter,  used  from  a  boat,  which  was  passed  across  the  river  by  means 
of  a  hawser,  so  that  intervals  could  be  measured  and  soundings  taken 
as  often  as  required.  The  width  was  verified  by  means  of  a  theodo- 
lite, and  any  stretching  of  the  rope  allowed  for.  The  fol lowing  tables, 
VI.,  VIL,  and  VIII.,  give  the  results  for  the  White  Nile  at  Dueim, 
and  the  Blue  Nile  at  Buri,  just  up-stream  of  Khartum,  and  for  the 
Atbara  at  Abadar, 

TABLE  VI. 
White  Nile,  Di-eim. 


])hte. 


1902. 
May  13  ... 
June  11  ... 
July  8     ... 
August  5 
September  2 
Octobor  1 
.,     28 
December  1 
„       29 
1903. 
.TanuAiy  27 
February  24 
March  24 
April  21  ... 
May  19  ... 
June  16  ... 
July  1     ... 
.,    14     ... 
August  4 
,.     11 
,,     18 
.,     23 
M     28 
September  2 
7 
12 
18 
24 
October  7 
November  3 
24 
December  8 
M       22 


Mean  velocity 
in  metres  per  second. 

E 

I      ;     w     1 

0-198 
0-314 
0-314 
0-311 
0-061 
0-196 

—  0-25.5 

—  0-426 

—  0-396 

—  0-284 

—  1     0-165 

—  0-276 

Discharge 
in  cubic  metres  per  secoud, 


0-268 
0-306 
0-500 

0-257 
0-187 
0-277 
0-243 
0-297 
0-277 
0-835 
0-298 
0-217 
0-125 
0-136 
01 27 
0-125 
0-155 
0-158 
0-150 
0-183 
0-147 
0-308 
0-400 
0-450 
0-419 
0-411 


0-087 
0-143 
0-084 
0-113 
0-126 
0-108 
0-084 
0*090 
0-114 
0-225 
0-163 


0-266 
0-337 
0-567 

0-347 
0-300 
0-452 
0-416 
0-373 
0-379 
0-416 
0-318 
0-264 
0-131 
0-097 
0-130 
0-142 
0-094 
0-119 
0-1 10 
0-142 
0-148 
0-255 
0-404 
0-457 
0-427 
0-415 


87 
205 
277 
385 

37 
360 
365 
392 
623 

213 
127 
137 
109 
122 
208 
311 
313 
304 
228 
254 
270 
269 
332 
357 
.309 
397 
320 
700 
680 
773 
629 
620 


10 
31 
62 
46 
62 
75 
62 
61 
53 
65 
110 
35 


W 


260 
445 
511 
482 
293 
510 
437 
538 
895 

450 

335 

422 

306 

3-25 

450  1 

573  j 

522  , 

454  i 

320  I 

218 

.33S 

379  ' 

164 

318 

293 

390 

378 

778 

848 

892 

833 

783 


'ODd. 

Gauge  in 

metres. 

Total. 

347 

0-51 

650 

1-00 

788 

1-44 

867 

2-20 

330 

3-48 

870 

3-50 

802 

2-50 

930 

2-05  (?) 

1518 

2-02 

663 

1-12 

462 

0-46 

559 

0-86 

415 

0-36 

447 

0-38 

668 

1-09 

884 

1-31 

835 

1-71 

768 

2-46 

579 

3-28 

534 

3-68 

654 

4-08 

710 

4-19 

571 

4-32 

737 

4-44 

653 

4-46 

840 

4-23 

763 

4-31 

1588 

3-93 

1663 

3-11 

1665 

2-44 

1462 

2-06 

1403 

1-80 

E  =  eaBt  channel ;  I  =  island,  submerged  in  flood;  W  =  west  channel. 
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TABLE  VII. 

BUE  NiLK. 

Dl$chargeit  taken  h  kUomHreg  above  Khartum, 


Mean 

DischarKe 

Mean 

Dtscbsrge 

Jhie, 

▼elocitj 
in  metres 

In  cable 
metres 

Gauge  in 
metres. 

Date. 

velocitj 
in  metres 

in  cubic 
metres 

Oange  in 
metres. 

pertecond. 

per 
second. 

per  second. 

second. 

1902. 

1903. 

May  9    

0-120 

184 

-0-05 

March  6 

0-162 

202 

0-19 

„23    

0124     , 

194 

+0-16 

..    20 

0-182 

201 

0-01 

June  6 

0-314 

60-1 

0-76 

April  8 

0-124 

132 

-0-12 

.,20 

0-372     ! 

695 

1-06 

..    17 

0-1.32 

164 

-0-16 

.,  27 

0-393     i 

837 

1-.S0 

Mayl 

0-1  OtJ 

121 

-0-22 

Jaly  4 

0-607     ! 

1082 

1-75 

.;  8 

nil.  ^ 

not 

-0-23 

,.  11    

0-616 

1453 

2-07 

„  15 

nil.    I 

measure- 

-0-26 

..  18 

0-668 

1612 

2-33 

,.  22 

nil.    J 

able 

-0-09 

„  25 

0-702 

1885 

2-64 

,.  28 

0-235 

874 

4-0-53 

Aufcast  1 

1-098 

3420 

3-34 

June  6 

0-505 

970 

1-40 

.       8 

1-34^1 

4880 

4-20 

..19 

0-680 

1500 

1-90 

..      la 

1-822 

47-20 

4-60 

,.  26 

0-624 

1089 

1-.58 

..      2-2 

1-545 

5540 

4-93 

July  3 

0-628 

1314 

1-78 

..      29 

l-74r> 

7180 

5-34 

,.  10 

0-803 

1952 

2-48 

Septomber  .5     ... 

1-502 

6580 

6-27 

..  17  ... 

0-882 

2267 

2-75 

12     ... 

1-620 

5800 

6-35 

..  24 

1-177 

3183 

3-40 

19    ... 

1-590 

5760 

5-30 

,,  31 

1-084 

2870 

3-45 

26     ... 

1-428 

4860 

5-10 

August  5 

2-103 

7584 

4-60 

October  3 

1-470 

4880 

5-03 

,,     10 

1-715 

7100 

5-06 

.,      10 

1-096 

3250 

4-45 

,,     14 

2-456 

9840 

5-65 

,.      17 

0-931 

2460 

3-73 

..     21 

2-796 

9519 

6-90 

..      24 

0-833 

2030 

3-40 

,.     28 

2-666 

9544 

6-05 

..      31 

0-535 

1244 

3-00 

Septeml)€r  4  ... 

2-094 

8474 

6-20 

Noveml>er  7     ... 

0-680 

1272 

2-77 

n  ... 

1-960 

8385 

6-15 

U     ... 

0-461 

1035 

'     2-48 

18  ... 

1-814 

7070 

5-88 

21     ... 

0-463 

802 

2-23 

25  ... 

1-879 

8965 

0-08 

28     ... 

0-894 

787 

i     2-11 

Octol)er  2 

1-518 

1     65K1 

5-53 

December  6 

0-323 

654 

1     1-94 

9 

1-493 

5749 

5-15 

12     ... 

0-288 

486 

I     1-80 

..      16        ... 

1-105 

8812 

4-45 

..        23      ... 

0-281 

476 

1-58 

..      23 

1-210 

4198 

.     4-56 

1903. 

1 

..      30        ... 

0-945 

2893 

4-00 

January  2 

0-216 

348 

1-39 

November  6   ... 

0-8tM> 

2275 

3-50 

„       9 

0-182 

270 

1-22 

13  ... 

0-679 

1790 

'     3-10 

,.     16 

0-166 

248 

1-09 

20  ... 

0-579 

1456 

'     2-65 

,.     23 

0-178 

250 

0-94 

December  4    ... 

0-472 

1102 

2-35 

February  6 

0-168 

22o 

0-60 

„        18    ... 

0-35G 

'       789 

1-IM) 

,,    '20       ... 

1-114 

152 

0-39 

25    ... 

0-318 

722 

1-88 

TABLE  VIII. 

Atbara  Rivt.r. 

D\fcharge$  tahen  in  1903  at  Abaflar^  30  lihmelregfrom  Tfilr, 


Date. 

Mean 
velocity 
in  metres 

Discharge 
in  cubic 
metres 

Gauge  in 
metres. 

Date. 

Mean 
velocity 
in  metres 

Dlw-harge' 
In  cubic 
metres 

Gauge  In 
metres. 

per  second. 

per 
second. 

381 

2-00 

per  second. 

per 
second. 

Julv  16 

0-838 

September  6  ... 

1-435 

2822 

5-53 

„      23 

0-964 

538 

2-43 

12  ... 

1-336 

2091 

4-95 

.,      27 

1-008 

780 

3-02 

18  ... 

1-161 

1672 

4-57 

An^st  2 

0-989 

768 

3-07 

25  ... 

1-032 

1267 

3-83 

.,       5 

1-203 

1448 

4-24 

28  ... 

0-876 

902 

3-28 

..     14 

1-491 

2318 

5-15 

October  2 

0-914 

925 

3-24 

.,     16 

1-621 

2931 

6-67 

..       4 

0-838 

754 

3-01 

..     27 

1-679 

2632 

6-09 

..       6 

0-835 

703 

2-82 

,.     30 

1-609 

8088 

6-61 

Volume  discharged  July  16  to  October  6,  11,972-4  millions  of  cubic  metre.s. 
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In  these  discharges  the  holdiDg  up  of  the  White  Nile  water  by  that 
of  the  Bine  Nile,  when  the  latter  is  in  flood,  is  very  markedly  shown, 
and  the  slackening  of  the  current  at  this  time  of  the  year  is  a  fact  well 
known  to  the  boatmen  of  the  White  Nile.  It  is  this  which  leads  to  the 
extensive  flooding  which  takes  place  above  Khartum,  filling  the  khors 
and  low-lying  land  along  the  river  with  water,  which  drains  off  when 
the  Blue  Nile  flood  has  fallen  sufficiently ;  this  is  usually  in  October. 
To  further  prove  this,  a  series  of  measurements  were  made  in  the  White 
Nile  close  to  Khartum,  just  above  the  junction  with  the  Blue  Nile,  in 
order  to  see  if  there  was  a  very  feeble  velocity  there,  and  the  data 
obtained  are  inserted  here,  as  it  is  important  to  demonstrate  that  the 
flood  is  practically  independent  of  the  White  Nile,  and  therefore  the 
meteorological  conditions  and  the  rainfall  in  that  basin  are  negligible 
in  a  discussion  of  the  Nile  flood.  Seven  sets  were  taken  during  August 
and  September,  1903,  and  the  results  are  of  considerable  interest.* 

On  August  7,  1903,  the  measurements  were  made  1  kilometre  above 
the  ferry  between  Omdurman  and  Khartum;  one  point  was  in  the 
eastern  half  of  the  channel,  the  other  in  the  western  half. 


Eastcbannel.  West  channel. 


Depth  from  Burfaoe.  Velocity.  Depth  from  rarface.  Velocity. 


metres.  metres  per  second.  metres.  metres  per  second. 

0  0  0  0 

10  10 

2  0  2  0 

3  0,3  0 

4  0  I  4  0 

On  August  23,  1903,  measurements  were  made  at  three  points — the 
first,  A,  was  in  the  centre  of  the  White  Nile  channel  close  to  the  in- 
coming water  of  the  Blue  Nile;  the  second  was  in  the  main  channel 
1  kilometre  up-stream;  the  third  point  was  opposite  the  village  of 
Bamela,  5  kilometres  from  the  junction  of  the  two  Niles.  At  a  short 
distance  down-stream  of  A,  the  turbid  waters  of  the  Blue  Nile  could  be 
seen  carrying  down  with  them  masses  of  the  clear  White  Nile  water. 

August  23 — 


Depth  from  surface. 

A. 

B. 

metres  per  second. 

C. 

metres. 

metres  per  second. 

metres  per  second. 

0 

0-276 

0-243 

0-264 

J 

0-172 

0-150 

0-198 

2 

0-195 

0-083 

0-099 

3 

0-218 

0-084 

0-075 

4 

0-230 

0-048 

0-039 

5 

0-195 

0-018 

0-023 

G 

0-264 

— 

0-057 

7 

0-184 

— 

0-078 

8 

— 

— 

0-034 

Mean 0-217  ,  0-096  0-096 

♦  The  following  details  are  taken  from  the  original  observations,  by  the  kind 
permission  of  Sir  W.  Garstin,  Q.o.M.a. 
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After  theee  preliminary  experiments,  the  measurements  were  made 
on  August  28,  September  4,  September  11,  September  18,  and  Sep- 
tember 24,  off  Bamela,  at  different  distauoee  from  the  right  bank — 

August  28 — 


From  right  bank. 

Depth  from  Burlkce. 

—    ~ 

_     . 

I. 

ir. 

III. 

IV. 

700  metres. 

1300  metres, 
metres  per  second. 

1000  metres. 

metres. 

<  metres  per  second. 

metres  per  second. 

metres  per  second 

0 

0-000 

0-076 

0-034 

0-000 

1 

0-023 

0-044 

0-000 

0-000 

2 

0-000 

0-028 

0-014 

0-000 

3 

— 

0-009 

e-000 

0-000 

4 

— 

0-000 

0-023 

1 

6 

— 

0-000 

0063 



6 

— * 

0-000 





7 

— 

0-000 





8 

i 

— 

0-000 
0-617 

0-021 

— 

Mean 

0-008 

0-000 

September  4 — 

From  right  bank. 

Depth  from  siir£»ce. 

I. 

1          n. 

III. 

IV. 

mc 

700  metres. 

90O  metres, 
metres  per  second. 

1200  metits. 
metres  per  second. 

metres. 

tres  per  second. 

l' 

0 

0-391 

0-299 

0-345 

1 

1 

0-278 

0-200 

0-255 

2 

0-306 

0-242 

0-283 

1 

3 
4 
5 
6 

0-278 
0-290 
0-368 

0-333 
0-200 
0-257 
0-271 

0-230 
0-188 
0-181 
0-191 

Too  rough  to 
continne ;  south- 
erly gale. 

7 

— 

0-306 

0-195 

8 

— 

— 

0-131 

Mean... 


0-318 


0-264 


0-222 


The  effect  of  the  wind  in  forcing  down  the  White  Kile  water  is  here 
very  marked. 
September  11 — 


From  right  bank. 

Depth  from  f  urface. 

,_ 

II. 

III. 

'              .V. 

800  metres. 

1100  metres. 

1600  metres. 

3100  metres. 

metres. 

metres  per  second. 

metres  per  second. 

metres  ptr  second. 

metres  per  seconc 

0 

0-241 

0-276 

0-2G7 

0-278 

1 

0-051 

0-126 

0-165 

0-167 

2 

0-021 

0-125 

0-125 

0-161 

3 

0-000 

0-071 

0-103 

0-126 

4 

0-000 

0-067 

0-078 

0-136 

5 

— 

0-043- 

0-078 

— 

6 

— 

0-000 

0-078 



7 

— 

0-012 

0-062 



8 

— 

0-014 

— 

— 

Mean. 


0-063 


0-082 


0-120 


0-174 
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September 

18— 

• 

From  right  bank. 



_       -     - 

Depth  fh)in 
snrf«ce. 

I. 

II. 

III.           1 

IV. 

V. 

7C0  metres. 

950  metre*, 
metres  per  sec. 

1250  metres.    | 
metres  per  sec 

1650  metres. 

1950  metres. 

-  metres. 

metres  per  fee. 

metres  per  sec. 

metres  per  sec. 

0 

0-276 

0-315 

0-292 

0-260 

0-202 

1 

0'115 

0-108 

0-124 

0-120 

0-085 

2 

0-039 

0-044 

0-087 

0-085 

0-037 

8 

0-030 

0-067 

0-071 

0-000 

4 



0-016 

0-057 

0-057 

— 

5 

- 

0-000 

0-051 

0032 

— 

6 



0-028 

0-009 

- 

7 



0-0-25 

— 

— 

8 

0-143 

0-086 

0-000 
0-081 

— 

— 

can 

0-091 

0-081 

September 

25— 

From  right  bank. 

- 

Depth  from 
sarfsce. 

1. 

H. 

III. 

IV. 

V. 

600  metres. 

900  metres, 
metres  per  sec. 

1200  metres. 

1750  metres, 
metres  per  sec. 

2250  metres. 

metres. 

metres  per  sec. 

metres  per  sec. 

metn^s  per  sec 

0 

0-237 

0-276 

0-287 

0-276 

0-303 

1 

0131 

0-140 

0-140 

0-113 

0162     , 

2 

0-043 

0-048 

0-039 

0-067 

0  046 

3 

0-000 

0-016 

0-037 

0-018 

0-018 

4 

— 

0  032 

0-000 

0-034 

— 

5 

— 

0-016 

0-000 

0-007 

— 

6 

— 

— 

0-000 

— 

— 

7 

— 

0  000 

— 

8 

— 

— 

0-000 

•- 

-- 

2A11 

0-103 

0-088 

1           0-056 

0  086 

0-132 

The  mean  velocities  in  the  White  Nile  at  Daeim  and  in  the  Blue 
Nile  above  Khartum  about  the  same  dates  were — 


Dute. 

White  Nile  at 
Duelm. 

metres  per  second. 

August    4 

0-240 

„       23 

0-114 

„       28 

0-127 

September 

2 

0-125 

,, 

12 

0-115 

,, 

18 

0138 

, , 

24 

0-136 

Date. 


AugUBt    5 
..      21 
..      28 
September    4 
il 
18 
25 


Blue  Nile  above 
Khartum. 

metres  per  second. 
2-103 
2-796 

2*566  Maximum  (lis- 
2-094      charge  of 
1-960      Blue  Nile. 
1-814 
1-879 


From  these  results  the  effect  of  the  Blue  Nile  flood  is  plainly  seen ; 
the  complete  absence  of  current  on  August  4  was,  doubtless,  the  result 
of  the  sudden  arrival  of  the  main  flood  of  the  Blue  Nile  about  Augubt  2 
and  3,  when  the  discharge  rose  from  2870  cubic  metres  per  second  on 
July  31  to  7584  cubic  metres  per  second  on  August  5. 

*  The  mean  of  the  mean  velocitiei  in  the  two  channels  and  over  the  flooded  island. 
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It  is  now  easy  to  see  how  Linant  obtained  his  discharge  of  6044 
cubic  metres  per  second  for  the  White  Nile  in  flood.  He  took  his 
measurements  on  July  26,  1827,  and  therefore  before  the  Blue  Nile 
had  reached  its  maximum;  the  surface  velocity  he  obtained  of  1*54 
metre  per  second  must  have  been  taken  very  near  the  junction  with 
the  Blue  Nile  to  have  so  high  a  value,  since  at  Dueim  0*567  metre 
per  second  is  the  highest  mean  velocity  recorded  in  1902  and  1903; 
the  velocity  thus  obtained  applied  to  the  whole  or  a  greater  part 
of  the  White  Nile  section  will  account  for  the  high  discharge 
obtained. 

Throughout  July  and  August,  1903,  at  Dueim  on  each  occasion  that 
a  discharge  was  taken,  the  velocity  was  also  measured  at  each  successive 
metre  from  the  surface  at  the  deepest  part  of  the  section. 

The  water  was  found  to  be  moving  at  all  ])arts  of  the  section  until 
September  2,  when  there  was  a  distinct  reduction  of  the  velocity  near 
the  bottom  at  several  of  the  ])oints  at  which  the  velocity  was  measured ; 
this  layer  varied  apparently  from  1  to  2  metres  in  the  thickness.  The 
same  occurred  on  September  7,  but  to  a  less  extent.  On  September  12 
there  was  a  layer  of  water  a  metre  deep  at  the  bottom  which  was  not 
appreciably  moving.  This  was  found  to  be  the  case  at  five  points — at 
130,  175,  and  265  metres  from  the  eaf>t  bank,  and  at  148  and  193  metres 
from  the  west  bank.  After  this  date  the  water  was  moving  throughout 
the  section. 

The  earlier  observations  agree  fairly  well  with  those  obtained  in 
1902  and  1903  at  Khartum  and  Dueim  for  the  Blue  Nile  and  for  the 
White  Nile  at  low  stage,  but  the  flood  discharges  of  the  White  Nile 
show  a  very  large  discrepancy — 


Cubic  metres 
per  second. 


July  8  827 

August  5  9IU 

Sept.  2  350 


per  secoud. 


July  14  Ki5 

August  1  768 

Sept.  2  571 


Previous  CHibic  metres 

Dieasuremeuts.         (ler  secoud. 


July  5.  1848  SOiH) 

July  30,  1827  6044 

Sept,  1876  4351 


Thus  it  is  evident  that  the  surface  velocities  taken  by  former 
observers  give  a  wholly  false  result,  since  the  greater  part  of  the 
White  Nile  is  being  held  up  by  the  flood  of  the  Blue  Nile,  and  only 
a  surface  stratum  of  water  near  the  junction  was  passing  down  with 
a  velocity  nearly  the  same  as  that  of  the  Blue  Nile  water.  It  may 
even  be  that  at  times  some  water  flows  from  the  Blue  Nile  up  the  White 
Nile  channel,  but  only  for  a  very  short  time,  and  not  throughout  July 
and  August,*  as  has  been  stated.    Seeing,  too,  that  the  Sobat  flood- 


♦  Willcocke, '  The  Nile  in  1904/  p.  57.     Cairo :  1905.    See  also  I.yons,  *  Tlie  Kains 
of  the  Nile  Baain  in  1904.'    Cairo :  1906. 
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supply  must  be  estimated  at  less  than  1500  onbic  metres  per  second, 
and  that  of  the  Bahr-el-Zaraf,  Babr-el-Jebel,  and  Bahr-el-Qhazal  com- 
bined at  less  than  600  cubic  metres  per  second,*  the  maximum  discharge 
can  rarely  reach  2000  cubic  metres  per  second  under  the  present  con- 
ditions, when  the  amount  of  flooding  in  the  Taufikia-Ehartum  reach, 
and  the  amount  of  water  which  the  marshes  lining  its  banks  must 
absorb,  is  taken  into  account;  also  the  discharges  for  1902  and  1903 
show  that  the  maximum  discharge  of  the  White  Nile  takes  place  in 
December  when  the  floods  are  subsiding,  after  the  Blue  Nile  has 
fallen. 

Taking  now  the  discharges  of  the  Blue  Nile  in  Khartum,  which 
were  measured  in  1902  and  1903,  we  can  obtain  an  approximate  value 
for  the  Yolume  of  water  which  passed  down  the  Blue  Nile  in  the  floods 
of  those  years.  From  the  measured  discharges  taken  every  seven  dajs, 
the  daily  discharge  in  cubic  metres  per  second  has  been  estimated,  and 
from  these  flve-day  means  have  been  obtained,  which  are  given  in  the 
following  table : — 


TABLE    IX. 

'      Mean  discharge  in 

1       Volume  dischargei 

during  period  in  mill 

1          of  cubic  metres. 

1902  Flood. 

cubic  metres 

1            per  second. 

July  1-  5      ... 

1100 

1                  475-2 

„     6-10      ... 

1330 

674-5 

,,  11-15      ... 

1480 

639-3 

,.  16-20      ... 

1600 

691-2 

„  21-26      ... 

...     1                 1800 

777-6 

.,  26-31      ... 

...     1                2700 

1399-6 

August  1-5 

4030 

1                17410 

..       6-10 

4720 

2039-0 

„      11-15 

4900 

2116-8 

,.      16-20 

5200 

2246-4 

„     21-25 

6000 

2592-0 

,.      26-31 

...     ,                6900 

3577-0 

September  1-6 

...     '                6950 

8002-4 

6-10       . 

6450 

•2786-4 

11-15       . 

6100 

2635-2 

16-20       . 

5900 

2548-8 

21-25 

6450 

2354-4 

26-30       . 

5020 

2602-4 

October  1-6 

4830 

2086-6 

6-10 

4040 

1746-3 

,.      11-15 

3100 

1339-2 

„       16-20 

2650 

1144-8 

..       21-25 

...     ,                2170 

937-4 

„       26-31 

...     1                1650 

,                  855-4 

Total     ... 

...     42,907-9 

For  the  same  period  in  1903  we  obtain  in  the  same  way  the  following 
table :—  

•  GaretiD,  *  A  Report  npon  the  Basin  of  the  Upper  Nile,'  p.  164.    Cairo :  1904. 
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Mean  disdutrge  In 

Volume  disduirgred 
during  period  in  millions 

1903  Flood. 

caUc  metres 

per  8600114. 

of  cubic  metres. 

July  1-  5      

1290 

656-8 

„     6-10      

'                 1790 

771-6 

„  11-15      

2190 

944-8 

„  16-20      

2600 

1123-2 

..  21-25      

i                2950 

1274-4 

,.  26-31      

1                2950 

1529-3 

August  1-  5             

6220 

22-25-0 

„       6-10             

72.50 

8132-0 

„     11-15             

8250 

3564-0 

„     16-20             

9420 

4069-4 

„     21-25             

9500 

4138-6 

..     26-31             

9500 

4950-7 

September  I-  5       

8850 

38*23-2 

6-10       

8400 

3628-8 

11-15       

79r»o 

3434-4 

16-20       

7450 

3218-4 

21-25       

8250 

3564-0 

26-30       

8100 

4199-0 

October  1-  5           

6700 

2894-4 

6-10           

5800 

2505-6 

„      11-15           

48.'iO 

2095-2 

„      16-20           

4150 

1792-8 

„      21-25           

3850 

1663-2 

„      26-31            

3150 

1632-9 

Total     ... 

...     62.761-8 

Thus  the  volume  of  the  Blue  Nile  flood  of  1902  was  to  that  of  1903 
approximately  as  42,908  to  62,702,  or  as  0-68  to  1-00. 

They  may  be  oompared  with  previons  years  by  means  of  the  Wadi 
Haifa  gauge  reoords,  by  taking  the  mean  of  the  readings  for  each  day 
for  the  twelve  years  1891-1902,  and  noting  the  difference  between  these 
mean  values  and  the  readings  of  1902  and  1903.  To  shorten  the  table, 
the  mean  difference  for  each  month  only  is  given — 

TABLE  XI. 


Month. 

Mean  difference  in  centimetres  from  mean 
rcodiogs  of  1691-1902. 

1902. 

1903. 

July            

August       

September 
October      

centimetres. 

-  79 
-200 

-  92 

-  57 

centimetres. 
-18 
-69 
+  6 
H-27 

Mean 

-107 

-  9 

SO  that  1 903  may  be  considered  as  rather  below  an  average  flood,  while 
that  of  1902  was  an  extremely  bad  one. 

It  should  be  noticed  that  the  volume  brought  down  by  the  Atbara 
is  included  in  the  Wadi  Haifa  gauge*readings,  but  is  not  included  in 
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the  Khartum  meaBurements.  Probably  no  great  error  is  introduced, 
but  the  volume  discharged  in  1902  and  1903  by  the  Atbara  cannot  be 
compared,  as  the  1902  discharges  were  taken  too  near  the  junction. 
In  1903  the  volume  discharged  between  July  16  and  October  6  was 
119972-4  millions  of  cubic  metres. 

Having  thus  obtained  the  relation  of  a  bad  flood  to  a  normal  flood, 
it  is  desirable  to  get  that  of  a  normal  flood  to  a  maximum  flood,  which 
can  be  deduced  from  the  Aswan  gauge  records. 

In  Table  XIII.  is  given  the  total  volume  discharged  at  Aswan 
from  July  1  to  October  31  in  the  years  1869  to  1900,  calculated 
from  the  discharge  table  given  by  Sir  W.  Willoocks.*  From  this  the 
proportion  of  the  volume  of  the  low  flood  of  1902  to  the  average  flood 
of  thirty-five  years  is  0-63  to  100,  a  relation  not  very  diflferent  from 
that  obtained  for  the  Blue  Nile  at  Khartum ;  and  taking  1878  as  a 
maximum  year,  we  have — 


llinlmam  year. 

Average  year. 

Maximum  year. 

Volume. 

Volume. 

Volume. 

0-63 

TOO 

1-24 

or,  speaking  in  general  terms,  the  volumes  of  the  maximum  and 
minimum  floods  are  respectively  about  30  per  cent,  above  and  below 
the  volume  of  a  mean  flood. 

Having  detailed  the  principal  features  of  a  normal  Nile  flood,  the 
variation  in  its  date  from  year  to  year,  the  amount  of  water  discharged 
in  a  low  flood  and  a  normal  flood,  it  now  remains  to  enumerate  the 
various  tributaries  which  supply  the  Blue  Nile  and  the  Atbara.  The 
information  about  most  of  these  is  extremely  meagre,  but  it  is  of  im- 
portance to  put  together  all  that  exists  in  order  to  trace  the  supply  of 
their  flood  waters  as  rains  commence  in  their  catchment  basins,  and 
the  fall  of  their  waters  as  the  rains  decrease,  for  this  fall  will  first 
ajQfect  the  rivers  draining  the  northern  parts  of  Abyssinia.  As  the 
climate  of  Abyssinia  becomes  better  known  and  more  observations  are 
available,  it  will,  no  doubt,  be  possible  to  follow  the  successive  rises  and 
fdills  of  the  different  tributaries  and  trace  their  several  eflects  on  the 
main  stream. 

The  tributaries  of  the  Abai  and  Blue  Nile  are  very  numerous,  and 
only  the  more  important  ones  need  be  mentioned  here.  On  the  left 
bank  are  the  following:  the  Bashilo,  which  rises  near  Magdala  and 
drains  a  large  part  of  the  eastern  plateau  to  the  south  of  the  basin  of 
the  Takazze ;  the  next  important  stream  is  the  Jamma,  which  rises  near 
Ankober,  and  drains  a  large  part  of  Shoa ;  from  where  it  joins  the  Abai, 
the  united  streams  turn  south-west,  having  at  this  point  a  width  of  60 
to  70  metres  and  a  depth  of  3  or  4  metres,  according  to  Bochet ;  f  the 
Muger  rises  to  the  north  of  Adis  Abeba  and  joins  the  Abai  a  little  south 


♦  *  Perennial  Irrigation,'  App.  III.  Tabic  I.    Cairo :  1894. 

t  Von  Kliiden,  *  Stroniflystem  des  oberen  Nil/  p.  202.    Berlin :  1856. 
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of  10°  N.  lat. ;  the  Ouder  rifles  on  the  north  side  of  the  Bogge 
mountains,  which  divide  its  basin  from  that  of  the  Omo  and  the 
Hawash.  After  these  oomes  the  Didessa,  whioh  is  the  most  important 
tributary  of  the  Bine  Nile.  Bising  somewhat  south  of  8^  N.  lat.,  and 
near  the  headwaters  of  the  Baro,  it  flows  northwards  to  the  Abai, 
which  it  meets  just  south  of  10°  N.  lat,  and  in  about  35°  40*  B.  long.* 

Michel  t  crossed  it  at  two  points  high  up,  one  50  kilometres  below 
the  ford  opposite  Mount  Deka,  to  the  west  of  Bilo,  and  the  other  at  the 
ford.  On  June  12,  1897,  it  was  110  metres  wide,  of  which  40  metres 
was  the  main  channel,  haying  a  depth  of  3*35  metres,  while  the  depth 
outside  the  channel  was  1  metre.  The  yelocitj  was  1*30  metre  per 
second,  so  that  the  discharge  was  about  110  cubic  metres  per  second. 
It  had  commenced  to  rise  on  May  25,  and  fell  from  October  10;  the 
water  was  turbid  and  red  in  colour. 

At  the  second  place  a  more  detailed  section  was  taken  on  September 
13, 1897. 


Metres. 

Metres.           Metres. 

Metres. 

Metres. 

Difltance  from  left  bank 
Pepth 

5 

2-80 

25 
3-56 

60 
4*20 

95 
4-0 

105 
3-05 

This  gives  a  sectional  area  of  392  square  metres,  and  this  with  a 
Telocity  of  1*80  metre  per  second  corresponds  to  a  discharge  of  about 
700  cubic  metres  per  second.  At  this  season  its  valley  was  flooded  to 
a  depth  of  60  centimetres.  At  the  beginning  of  April,  1898,  the 
Didessa  at  this  same  place  was  only  45  metres  wide  and  0*45  metre 
deep. 

These  measurements  were  all  taken  before  the  Aojur  joins  it,  so  that 
they  must  be  below  the  total  amount  which  it  carries  to  the  Abai.  In 
its  early  rise,  long  flood  period,  and  late  fall,  the  Didessa  is,  in  its 
regimen,  very  like  the  Sobat,  near  the  headwaters  of  which  it  rises. 

As  this  part  of  the  course  of  the  Blue  Nile  has  been  little  visited, 
I  give  a  description  of  it  from  the  Didessa  junction  to  Famaka,  for 
whioh  I  am  indebted  to  Mr.  A.  Hay,  who  was  recently  for  some  time  in 
this  part  of  the  country. 

"Just  about  2  miles  above  its  junction  with  the  Didessa  river, 
the  Blue  Nile  emerges  from  a  high  gorge  in  a  range  of  mountains.  At 
the  end  of  the  hills  there  is  a  shallow,  rocky,  gravel-bottomed  rapid, 
and  here  the  river,  hitherto  running  almost  due  north,  makes  a  sharp 
bend  to  due  west.  At  the  end  of  this  stretch,  which  is  about  a  mile 
long,  the  Didessa  joins  and  appears  to  come  in  on  a  course  similar  to 


♦  Weld  Blundell,  Oeog,  Jowr,,  March,  1900.    Hughes  Le  HouX)  *  Menelik  et  nous.* 
Paris :  1901. 

t  *  Vers  Fachoda,'  p.  557.    Paris :  1900. 
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that  which  the  Blue  Nile  now  assumes  after  another  sharp  bend  to 
north-west.  The  Didessa  is  very  rockj,  and  full  of  rapids  just  above 
the  oonfluence.  The  Blue  Nile  now  travels  about  10°  west  of  north  to 
due  west.  At  the  top  of  this  stretch  there  is  a  regular  cataract.  This 
course  is  maintained  generally  down  to  the  confluence  of  the  Darra 
river,  which  comes  from  a  course  slightly  north  of  east,  and  at  the  end 
of  March  the  Durra  carries  about  3  cubic  metres  per  second.* 

'^  From  the  confluence  of  the  Didessa  with  the  Blue  Nile  down  to 
the  Darra  river,  I  reckon  it  is  approximately  23  miles.  There  are 
frequent  rapids  on  this  stretch  of  river,  and  one  particularly  deep  gorge 
just  above  a  very  large  sandy  khor. 

*<  From  the  Darra  river  to  the  Gojabba  river,  which  in  dry  weather 
is  a  succession  of  pools,  is  approximately  15  miles.  Due  west  of 
Gojabba  river,  and  about  2  miles  from  the  left  bank  of  the  Blue  Nile, 
fitands  Mount  Gumbi,  and  5  miles  further  is  the  village  of  Yimbi.  In 
this  stretch  of  river  there  are  not  so  many  rapids,  although  a  few  of 
them  are  very  long  ones,  and  the  bed  of  the  river  is  made  up  of  gravel- 
banks,  deposited  on  rocks. 

"  Wamboro  plateau  lies  in  10®  2'  N.  lat.,  and  about  8  miles  north- 
east of  the  Blue  Nile. . 

"  From  Gojabba  river  to  Abu  Timbohor  is  approximately  30  miles, 
and  the  general  direction  of  the  river  is  20°  west  of  north.  About  a 
mile  below  Gojabba  is  a  heavy  cataract,  and  after  this,  with  the  exception 
of  one  rapid,  it  enters  a  rocky  gorge,  but  is  deep  and  flows  quietly 
along.  When  it  reaches  the  head  of  Abu  Timbohor*s  villages,  it  makes 
a  sharp  bend  to  due  west  for  about  3  kilometres,  and  then  resumes 
a  course  of  12°  west  of  north,  enclosing  an  island  of  300  acres. 

*^  Opposite  Abu  Timbohor's  he^d  village  is  a  large  mountain  (name 
unknown),  about  3  kilometres  north-west  of  the  confluence  of  the 
Dabus  river  with  the  Blue  Nile.  About  24  kilometres  east  lie  the  Gum 
Gam  mountains. 

'*  From  Abu  Timbohor  to  Yaring  is  a  distance  of  approximately  50 
kilometres,  and  the  course  of  the  river  is  12°  west  of  north.  There  are 
fewer  rapids,  and  the  river  is  rather  gorgy  all  the  way. 

"  The  Bellus  (Bolassa)  river  joins  the  Blue  Nile  about  11  kilometres 
above  Yaring,  which  is  about  3  kilometres  further  up  the  river  than 
Bambok's  village." 

The  river  called  Bolassa,  or  Yesien,t  was  also  visited  by  Schuver  in 
May,  1882,  when  he  marched  along  the  last  40  kilometres  of  it  until  it 
joined  the  Blue  Nile.  He  describes  this  last  permanent  tributary  of  the 
Blue  Nile  as  a  fine  winding  stream  of  clear  water  which  then  (May  20) 
was  at  its  lowest,  and  without  a  perceptible  current.  It  lay  between 
high  banks  of  grey  granite.     On  May  22,  1882,  the  river  began  to  rise 

♦  Tho  letter  says  "  per  miuute,"  but  this  would  make  the  flow  almost  Imperceptible, 
t  Sohuvor,  Pet,  Mitt.,  Erganz.  72,  p.  79.    Uotha :  1883. 
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and  the  water  to  become  mndclj,  while  the  Bine  Nile  water  had  become 
so  earlier. 

The  next  tributary  after  the  Dideasa  on  the  left  bank  is  the  Dabns, 
or  Yabns,  which  rises  in  the  Beni  Shangnl  hiUs,  and,  flowing  north- 
wards, joins  the  Abai  where  it  leaves  the  Abyssinian  mountains  and 
turns  northwards  towards  Famaka.  Weld  Blundell  *  describes  it  as  a 
fine  river  flowing  in  a  deep  valley  between  hills  650  metres  high;  it 
was  about  200  metres  wide  and  1  metre  deep  when  he  crossed  it  at  10° 
13'  N.  lat.  at  the  beginning  of  May,  1899. 

The  Tumat  joins  the  Blue  Nile  6  kilometres  down-stream  of  Famaka. 
It  has  been  described  incorrectly  as  carrying  water  throughout  the 
year,  f  but  Schuyer  describes  seeing  the  first  water  of  the  flood  come 
down  its  bed  near  Jebel  Ohezan,  on  the  road  from  Famaka  to  Beni 
Shangul,  in  10""  45'  N.  lat.,  at  the  end  of  May,  1881.t  Mamo§  states 
that  in  the  dry  season  water  may  everywhere  be  found  in  the  river-bed 
at  a  short  distance  from  the  surface.  All  these  larger  tributaries  must 
bring  down  a  large  volume  in  the  rainy  season,  and  most  of  them 
contribute  a  certain  amount  throughout  the  low  stage  of  the  Blue  Nile 
also,  so  that  the  supply  in  the  months  of  the  spring  and  the  early 
summer  depends  on  them  and  the  Abai  itself.  The  Abai  was  found  by 
Dupuis  II  on  January  31,  1903,  to  be  discharging  only  42  cubic  metres 
per  second  where  it  left  Lake  Tsana,  thus  the  winter  and  spring  supply 
of  the  Blue  Nile  comes  mainly  from  its  tributaries.  In  marked  dis- 
tinction to  the  left-bank  tributaries  are  those  of  the  right  bank ;  with 
a  steep  slope  and  a  short  course,  they  are  torrential  in  character,  and 
rise  and  fall  rapidly,  but,  after  the  rainy  season,  soon  fall  to  very  small 
dimensions.  The  Rahad  and  Binder  which  rise  in  the  western  foothills 
of  Abyssinia,  and  flow  north-west  to  join  the  Blue  Nile  above  and  below 
Wad  Medani  respectively,  are  larger  streams^  and  are  of  importance 
when  in  flood. 

Fruyssenaere  f  measured  the  discharge  of  both  of  these,  as  well  as  of 
the  Blue  Nile  at  Karkoj  in  1864,  at  highest  flood,  and  gives  the  follow- 
ing values : — 


Width.     iMoan  depth. 


Sectional 
area. 


Blue  NUe  (Karkoj) 

Dindor  (Wold  Abyac ),  13°  3'  N. 
Rahad  (Wold  Es),  13^  19'  5"  N. 


iuetr<». 

435-0 
163-4 
83-2 


iQ€tref. 

7-10 
4-58 
3-14 


square 

metres. 

3088 

74G 

261 


Mean 
velocity. 

'  per  second. 
1-90 
1-90 
2-05 


Discharge. 


cub.  metres 
per  Fecood. 

5867 

1454 
535 


♦  Geog,  Jour.,  Feb.,  1900. 
t  BuU,  8oe.  Geog.,  1843, 19,  p.  99. 

t  "Beiaen  in  oberen  Nilgebiet,"  Pet.  Mitt,  Erganz.  72,  p.  1.    Gotha:  1883. 
§  Pet.  Mitt.,  1873,  p.  250. 

1  *Beport  upon  Lake  Tsana/  p.  19  (published  with  Sir  W.  Garetin^a  report  on  the 
Basin  of  the  Upper  Nile).    Cairo :  1904. 
T  Pet,  Mitt,,  Erganz.  61, 1877,  p.  45. 


Digitized  by 


Google 


270 


ON  THE  NILE  FLOOD  AND  ITS  VARUTION. 


In  1864  the  Binder  was  flowing  with  a  feeble  current  on  February 
18,  and  soon  afterwards  oeased  to  flow.*  They  both  rise  about  the  end 
of  May  or  the  beginning  of  June.  There  are  no  gauges  on  either  of 
these  rivers,  so  no  more  recent  data  are  available. 

The  right-bank  tributaries  therefore  contribute  very  little  to  the 
low-stage  supply ;  they  have  for  the  most  part,  not  only  smaller  catch- 
ment basins,  but  a  shorter  rainy  season.  The  left-bank  tributaries 
draining  Shoa,  Wallega,  and  northern  Kaffa  have  larger  basins  and 
longer  rains,  so  that  if  the  September  and  October  rains  are  above  the 
average,  these  streams  will  supply  a  larger  volume  to  the  Nile  at  low 
stage,  as  also  will  the  Sobat,  and,  as  has  already  been  mentioned,  these 
are  the  determining  factors  of  the  low-stage  supply. 

Before  leaving  the  Blue  Nile,  the  rate  of  transmission  of  the  flood 
wave  should  be  considered.  Data  for  this  purpose  are  not  very  ample, 
but  they  will  suffice  to  form  an  estimate  of  the  time  which  elapses 
between  the  rainfall  entering  the  tributaries  and  reaching  Khartum. 
On  Fig.  II.  are  plotted  the  flood  curves  of  the  Blue  Nile  from  the 
gauge  readings  at  Boseires,  Sennar,  Wad  Medani,  Khartum,  Berber, 
Wadi  Haifa,  and  Aswan  for  the  flood  of  1903,  and  from  them  the  follow- 
ing data  are  taken  f  : — 


River  at  Bosdres. 


Fell 
Rose 
Fell 
Rose 
Fell 
Rose 
Fell 
Rose 


Date. 


May  31 

Jnne  4 

-    M  12 

„  26 

July  8 

M  12 

..  17 


Days  taken  for  water  to  travel. 

Sennar 

Wad  Me- 

Roseires  to 

to  Wad 

1     danito 

Sennar. 
273  km. 

Medani. 

Khartum, 

146  km. 

230  km. 

3 

I 

I          ^ 

2 

2 

^ 

3 

I 

'         2 

1         2 

2 

2 

3 

2 

3 

3          ' 

1 

2 

1          3 

Of 

'         2 

,          1 
1 

2 

2 

Mean  time  Boseires  to  Sennar  2-6  days,  or  109  km.  per  day. 

Wad  Medani    4      „         105 
„  „  Khartum       6-4      „         100         „ 

or  about  10  to  11  days  from  the  centre  of  its  basin. 

The  last  tributary  of  the  Nile  is  the  Atbara,  which  has  been  con- 
sidered by  some  writers  as  of  almost  equal  importance  with  the  Blue 
Nile,  while  by  others  it  has  been  thought  to  be  almost  insignificant 
in  its  effect  If  the  early  rains  are  unusually  heavy,  the  Atbara  will 
bring  down  a  very  large  flood ;  but  in  years  when  the  late  rains  are 


•  The  Binder  is  not  a  perennial  etream,  as  stated  in  5bo«.  Otog.  Mag.^  1904,  p.  480, 
except  near  its  sonroe. 

t  As  the  ganges  are  only  read  once  a  day,  it  is  not  always  possible  to  determine 
with  aoonracy  the  time  taken  by  the  flood  wave. 
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the  heavier,  the  Atbara  flood  will  not  be  so  marked,  since  the  rainbelt 
nas  moyed  aonth wards:  1874  was  an  instance  of  the  first,  and  1878  of 
the  second  case.  In  1903  the  volnme  discharged  hj  the  Atbara  from 
July  16  to  October  5  was  to  that  discharged  by  the  Blue  Nile  for 
the  same  period  as  11,972  to  50,799,  or  about  1  to  4*3.  It  rises  abont 
the  middle  of  June,  reaches  its  maximum  about  the  third  week  in 
August,  and  then  falls  rapidly ;  from  November  to  June  much  of  its 
lower  course  is  dry,  except  for  isolated  pools.  On  Fig.  III.  are 
plotted  gauge  curves,  for  Khashm  el  Oirba  410  kilometres,  and  for 
Abadar  30  kilometres  from  the  junction  with  the  Nile  for  the  flood  of 
1903 ;  at  Abadar  there  was  a  temporary  gauge,  which  was  read  daily 
while  discharges  were  being  measured.  The  discharge,  as  may  be  seen 
from  the  discharge  diagram,  Fig.  III.,  varied  from  about  400  cubic  metres 
per  second  on  July  16  to  3000  cubic  metres  per  second  on  August  31. 
The  rate  of  movement  of  the  flood- wave  can  be  deduced  from  a  comparison 
of  the  two  gauge  curves  until  about  August  20 ;  after  that  the  Blue 
Nile  had  risen  nearly  to  its  maximum,  and  seems  to  have  disturbed  the 
regular  agreement  of  the  two  curves  for  a  while. 

The  rate  of  transmission  of  the  flood-wave  is  deduced  from  the 
following  data : — 


River  at  K«sbm  el  Girba. 

Date. 

Rose           

Fell            

Rose           

FeU            

Rose           

Fell             

Rose           

Fell            

July  26 

Aug.  2 

..      8 

..   a 

Sept.  15 
M     17 
,,    26 
..     27 

Dajs  taken  for  water  to  travel  from  Khaahm 
el  Glrba  to  Abadar.  380  kilometrea. 


2  Mean  time  of  travel  for  a  rise,  3  days, 

o  Mean  time  of  travel  for  a  fall,  2^  days. 

2 

2 

0 

a 

3 


This  gives  a  rate  of  127  kilometres  per  day  for  a  rise,  and  152  kilo- 
metres per  day  for  a  fall.  Possibly  the  difference  is  illusory,  and  is 
due  to  gauges  being  read  only  once  daily.  In  this  case  the  mean  value 
of  138  kilometres  per  day  is  probably  a  safer  one  to  use.  If  the  point 
where  the  course  of  the  Takazze  turns  from  north  to  west  be  taken 
as  the  centre  of  its  basin,  then  the  water  from  this  point  has  about 
450  kilometres  to  travel  to  Khashm  el  Qirba,  and  410  kilometres  more 
to  the  Nile.  In  doing  so  it  falls  from  about  900  metres  above  sea-level 
at  this  point  of  the  Takazze  to  about  460  metres  at  Khashm  el  Girba, 
and  then  to  about  350  metres  at  the  Nile.  Thus,  if  it  takes  2*75  days 
from  Khashm  el  Girba  to  the  Nile,  we  may  add  about  2*5  days  for  the 
rainfall  of  the  middle  of  the  upper  catchment  basin  to  reach  Khasm  el 
Girba,  which  will  give  5  to  5*5  days  for  it  to  reach  the  Nile. 

Having  now  an  approximate  estimate  of  the  time  taken  from  the 
Blue  Nile  rainfall  to  get  to  Khartum,  viz.  11  days,  and  from  the  basin 
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of  the  Takazze  to  the  Nile  near  Berber  5'5  days,  theae  may  be  added  to 
the  times  taken  by  the  flood- wave  from  ELhartum  to  Aswan  as  given 
by  Sir  Hanbnry  Brown  *  for  July  2  and  September  9 — that  is,  the  early 
part  and  top  of  the  flood. 


Begionlng  of 


July 
September 


Blue  Nile  basin 
to  Khartum. 

days. 

11 

9 


Kbartom  lo 
Aswan. 


days. 

18 

9 


Total. 


18 


Beginning  of 


July 
September 


I      Takazze  basin 
to  Bcrljer. 

I  days. 


Total. 


19i 


It  is  instructive  to  compare  the  gange-curve  of  Khashra  el  Girba, 
representing  the  drainage  of  the  northern  part  of  Abyssinia,  with  that 
of  Boseires,  representing  the  drainage  of  the  central  and  southern 
part.  After  June  most  of  the  larger  rises  and  falls  of  the  Boseires 
gauge  can  be  matched  by  others  about  the  same  date  on  the  Ehashm  el 
Girba  gauge,  those  of  July  30,  August  3,  August  10-18,  August  27-31, 
September  17-23,  1903,  being  the  most  marked.  This  shows  that  the 
rainfall  is  widely  distributed,  and  varies  not  locally  so  much  as  by 
a  sucoession  of  heavier  and  lighter  falls  which  affect  the  whole  plateau 
similarly. 

(To  he  continued.) 


EXPLORATION  IN  ASIATIC  TURKEY,  1896  TO  1903.t 

By  Colonel  P.  H.  H.  MASSY. 

"Topography  is  the  foundation  of  history."  We  read  this  in  Prof. 
W.  M.  Bamsay's  valuable  treatise  on  the  historical  geography  of  Asia 
Minor  published  in  1890  under  the  authority  of  this  Society.  The 
deep  meaning  of  these  words  is  most  fully  realized  in  a  still  primitive 
country  such  as  Asiatic  Turkey,  where,  as  we  look  npon  the  ever-varying 
features  which  lie  before  us,  unsmothered  by  modem  civilizing  appliances, 
we  feel  it  to  be  a  land  of  which  the  topography,  as  well  as  the  history, 
is  still  to-day  but  very  imperfectly  understood. 

Topographical  and  historical  research  must  progress  hand-in-hand 


♦  •  Report  of  the  Public  Works  Department,  Egypt,  for  1902/  p.  184.    Cairo :  1903. 
t  Bead  at  tlie  Royal  Geographical  Society,  June  5, 1905.    Map,  p.  368. 
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in  snoh  a  land.  Freeb  rontes  opened  np  cast  new  light  upon  past 
events  "before  almost  inoomprehensible,  while  trayel  and  exploration  aot 
as  a  keen  inoentive  to  the  historical  stndy  of  regions  traversed.  Atoms 
of  information  gathered  by  successive  travellers  may,  when  pieced 
together,  lead  to  valnable  knowledge.  That  fact,  and  the  hope  of 
inducing  others  to  follow  in  onr  steps,  are  the  chief  raisons  d'etre  of  this 
evening's  paper.  Time  only  admits  of  very  cursory  reference  to  many 
notes  taken  during  nine  years  of  residence  and  of  travel  in  most  parts 
of  this  Asiatic  peninsula.  The  map  shows  the  outline  of  the  chief  routes 
traversed,  some  of  these  passed  over  several  times.  Gratitude  is  felt  to 
this  Society  for  valuable  instruction  and  for  the  loan  of  instruments. 
Also  to  all  Turkish  officials  for  their  courtesy  and  aid,  and  to  the 
population  generally,  whose  proverbial  hospitality  is  not  in  the  least 
exaggerated.  It  is  hoped  that  a  discussion  will  follow  in  which  gentle- 
men present  may  be  so  good  as  to  take  part  to  bring  forward  fresh 
points  of  interest. 

The  first  difficulty  which  confronts  the  traveller  is  the  want  of 
a  good  map;  none  reliable  is  available  to  the  public.  To  Kiepert 
we  owe  thanks  for  placing  something  in  our  hands  and  for  an  effort 
now  being  made  to  gradually  correct  that  something.  It  is  not  to 
criticize  that  map,  however,  but  to  encourage  other  cartographers  that 
I  say  how  much  there  is  yet  left  to  be  noted  and  corrected.  It  would 
be  very  satisfactory  if  we  could  encourage  well-equipped  and  well-taught 
volunteers  to  go  out  more  and  more  and  to  systematically  map  Asiatic 
Turkey  by  sections.  Kiepert's  new  sheets  are  somewhat  involved  by  a 
mixture  of  ancient  and  modem  names.  Indeed,  the  alterations  take 
more  the  form  of  archadological  additions  than  of  modem  topographical 
correction,  perhaps  because  the  information  has  been  chiefly  furnished 
by  arcbfldologists  who  have  lately  travelled  more  than  the  modem 
topographer.  If  the  opinion  may  be  offered,  it  would  have  been  better 
had  the  modem  been  kept  entirely  separate  from  the  ancient ;  had  an 
entirely  new  map  been  built  up  gradually  as  reliable  topographical 
information  could  be  gained.  It  is  only  fair  to  add,  however,  that  very 
great  difficulties  exist  in  that  land  to  obtaining  any  information  what- 
soever, the  first  of  which  may  be  the  want  of  knowledge  of  the  language. 
It  requires  an  exceptionally  fine  ear  to  catch  a  name  mumbled  out  fast 
in  a  strange  tongue.  Geographical  names  are  based  on  everyday 
objects :  the  "  forty-ford  "  stream,  the  "  grey-blue  "  stream,  the  "  thousand 
and  one  churches "  mountain,  and  so  on.  If  you  know  the  sense,  it  is 
easy  to  spell  the  word,  otherwise  it  is  often  difficult  to  identify  the 
place  from  the  misspelt  map.  We  have  all  suffered  in  Turkey  from 
these  mistakes,  and  they  are  some  of  the  least  important.  But  when 
the  imaginative  traveller  puts  down  a  village  close  to  a  road  when  it  is 
in  reality  a  mile  or  two  off  it  the  consequence  may  be  a  night  passed 
out  in  the  open,  with  neither  shelter  nor  food,  if  you  trust  to  your  map 
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for  the  hoped-for  lodging.  Mr.  H.  F.  B.  Lynch's  map  of  north-eastern 
Asiatic  Turkey  is  a  great  advance  on  what  has  been  before  published, 
compiled  with  the  greatest  pains  from  very  reliable  sources  and  with 
great  personal  knowledge  of  the  country.  Let  us  hope  that  before  long 
this  valuable  work  may  be  extended. 

But  even  upon  Mr.  Lynch's  excellent  map  there  are  some  routes  not 
marked  which  I  followed,  and  as  an  example  of  some  of  the  difficulties 
which  beset  the  mapless  traveller  let  me  tell  you  some  of  my  experiences 
of  travel  between  Erzerum  and  the  Persian  frontier.  Starting  from 
Erzerum,  in  the  autumn  of  1899  with  my  usual  followers,  a  cavas, 
two  servants,  a  Government  zaptieh,  and  my  baggage  animals,  I  was 
determined  to  explore  an  alternative  route  to  the  usual  caravan  road  to 
Van,  which  I  had  reason  to  think  existed  although  it  was  never  followed 
by  travellers ;  t^is  intention  I  concealed  from  the  governor  who  might 
have  attempted  dissuasion.  At  Ertev  the  zaptieh  was  sent  across  to 
Hassan  Kale  for  another  warrior  who  should  know  the  country  to  the 
south  of  the  usual  caravan  road  generally.  When  he  arrived  his 
appearance  was  not  very  awe-inspiring,  some  seventy  years  of  age  and 
evidently  nervous.  We  never  could  pass  such  a  way,  he  said,  through 
a  district  of  lawless,  savage  Kurds,  where  he  certainly  knew  no  road. 
We  started,  nevertheless,  I  promising  protection  to  this  arm  of  the  law. 
I  must  here  add  that  the  zaptieh  is  generally  a  most  useful,  willing 
fellow,  who  assists  greatly  by  his  presence  on  the  march.  It  proved  to 
be  a  most  interesting  journey.  For  six  days  we  journeyed  on  with 
nothing  to  guide  us  but  compass  bearings  which  showed  the  general 
direction  towards  Van.  No  Turkish  ofi&oial  w€^  seen  as  we  passed 
through  the  territories  of  some  eight  very  independent  and  warlike 
tribes  of  Kurds — the  Kazkanli,  Zirekanli,  Sipkanli,  Jemadanli,  ZiUanli, 
Hassananli,  Berezanli,  and  the  famous  Haideranli — who  either  dwell 
or  pass  the  summer  in  these  parts.  I  must  in  gratitude  say  that  to  me 
all  proved  to  be  courtesy  and  hospitality  itself  in  their  kind  reoeption. 

From  Hassan  Kale  to  Arjish,  or  Aganz,  on  Lake  Van,  there  exists 
no  sign  of  government ;  the  chief  of  each  tribe  is  a  law  unto  himself. 
It  is  only  inter-tribal  animosity  which  literally  keeps  him  within 
bounds  and  prevents  these  Kurds  from  becoming  an  unmanageable 
force.  A  few  tribes  may  combine  but  they  are  certain  to  be  opposed 
by  others  to  hold  them  in  check.  They  now  form  Hamidie  cavalry 
regiments ;  the  sons  of  big  beys  are  sent  to  military  schools  at  Con- 
stantinople :  it  is  hoped  that  greater  civilization  will  follow.  It  is  an 
interesting  theme  too  long  for  our  present  time  limits. 

The  plan  of  orientation  on  the  road  adopted  was,  as  already  said, 
compass  bearing,  as  a  check,  on  Arjish,  towards  Lake  Van,  and  then  to 
follow  the  best  road  available  from  village  to  village,  or  nomad  camp 
to  nomad  camp,  along  that  bearing  generally.  At  night,  half  blinded 
by  the  smoke  of  a  chimneylef s  fire  kindled  in  the  centre  of  the  best 
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room  of  some  Enrdish  oabin,  enrronnded  by  the  whole  Tillage,  topo- 
graphical notes  would  be  amplified  by  questions  as  to  the  names  of 
villages,  streams,  or  hills  passed  that  day.  In  the  morning  an  escort 
of  twenty  or  more  dashing  oayalrymen,  mounted  upon  every  description 
of  ragged,  half-starved  beast,  and  firing  **  furious  joys,"  or  feux-de-joie^ 
into  the  air,  and  sometimes  into  each  other's  faces,  led  us  on  our  way 
a  certain  distance  to  put  us  on  the  right  track.  It  is  small  wonder 
that  these  demonstrations  proved  too  much  for  my  *'  escort."  My  old 
zaptieh  pleaded  sickness,  and  begged  to  be  left  at  Arjish,  the  first  oasis 
of  Grovemment  civilization  he  met.     I  readily  consented. 

Within  the  limits  of  each  tribe  it  was  not  difficult  to  follow  the 


ABABAT,  PROM  BAYAZID  PLAIN. 

road,  where  all  were  eager  to  be  obliging.  But  across  the  borders  no 
one  dare  accompany  us,  and  then  it  was  only  by  following  instructions 
given  on  the  tribal  boundary  that  the  next  village  or  camp  could  be 
found.  In  this  way  an  excellent  route  was  traced  where  wheels  could 
pass  without  difficulty,  the  only  steep  gradient  being  the  first  rise  from 
the  Araks  river.  But  as  Government  posts  are  not  established  cara- 
vans make  a  dStour  north.  They  do  not  want  Turkish  officials ;  my  poor 
zaptieh  could  never  pass  here  except  with  a  foreigner  or  a  very  powerful 
armed  force. 

The  chief  topographical  feature  of  this  route  is  the  Araks  river 
south-east  of  Ketivan  village,  flowiug  east  to  the  Caspian  sea;  it  is 
about|[d5  yards  ^ide  where  crossed,  generally  fordable  here  in  summer. 
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Crossing  it  to  the  east  we  immediately  ascend  the  somewhat  steep 
slopes  of  the  western  extremity  of  the  Sharian  range  which  forms 
the  watershed  here  between  the  Araks  and  Euphrates  systems.  The 
road  goes  np  gradually,  being  steep  only  towards  the  top,  yet  carts 
conld  pass  np  zigzag.  A  few  Tillages  are  dotted  here  and  there  in 
patches  of  cnltiyation,  bnt  trees,  as  everywhere  else  in  Enrdistan,  exist 
only  near  the  rarely  seen  villages.  At  ordinary  slow  caravan,  nphill 
pace  of  3  miles  an  honr,  the  ascent  occupies  an  honr  and  a  half.  The 
country  traversed,  generally,  after  this  rise  is  an  open,  undulating, 
treeless  plain,  with  occasional  valleys  and  small  streams  and  hills,  no 
great  obstacles.  We  cross  diagonally  the  Kara  Yazi,  Kazbel,  and  Torlu 
uplands,  towards  the  south-east,  on  a  bearing  towards  the  northern 
flank  of  the  great  Sipan  mountain,  a  good  landmark  ahead.  Villages 
are  met  with  here  and  there  but  the  population  is  sparse,  and  cultiva- 
tion exists  but  to  supply  the  wants  of  the  people,  there  being  no  pay- 
ing means  of  transport ;  the  higher  tracts  serve  &b  grazing-grounds 
round  summer  encampments.  The  general  height  of  these  uplands 
may  be  reckoned  at  7000  feet,  gradually  falling  to  the  Murad  Su,  or 
Euphrates,  to  the  south.  This  river  we  reached  to  the  east  near 
Earaghil  village,  here  about  150  yards  wide,  sometimes  fordable,  though 
a  ferry  plies ;  height  here  about  5000  feet,  we  having  started  at  6250 
feet  at  Erzerum. 

An  intertribal  fight  witnessed  was  not  the  least  interesting  episode 
of  this  journey.  Some  flocks  were  being  driven  off  across  the  Sipkanli 
Kurds'  border  when  the  usual  alarm  signals,  shots  fired  and  smoke  fires 
kindled  at  all  the  villages  around,  brought  clouds  of  horsemen  galloping 
wildly  across  in  that  direction.  This  did  not  look  very  reassuring  in 
the  middle  of  so  wild  a  country  where  a  human  life  is  never  worth  that 
of  a  good  sheep,  but  we  soon  perceived,  by  the  yelling  Kurds  with 
grinning  faces  who  dashed  past  us,  that  to  us  no  harm  was  intended. 
We  reached  the  village  not  far  from  which  the  battle  was  raging  to 
find  the  flat  roofs  occupied  by  all  the  women,  who,  quite  regardless  of 
stray  bullets,  followed  the  fluctuating  fortunes  of  their  side  amid  the 
din  of  their  own  shrill  tongues,  which  almost  drowned  the  thundering 
reports  of  the  anything  but  noiseless  or  smokeless  Kurdish  powder.  It 
was  soon  over,  the  flocks  triumphantly  brought  back  with  the  bodies  of 
a  few  dead  Kurds  and  some  others  wounded.  We  passed  on  amid  the 
wailing  of  the  women  just  widowed  in  a  fight  for  a  few  sheep. 

The  landmark  which  for  so  long  has  been  a  guide  far  ahead — the 
great  Sipan  Dagh,  an  extinct  volcano  said  to  be  about  13,000  feet  high — 
looks  now  to  be  close  to  us,  although  a  long  distance  off  yet,  south-east, 
on  Lake  Van.  It  is  a  most  imposing  mass  rising  from  the  plain  which 
we  are  now  crossing  to  the  south-east  of  the  Euphrates.  We  join  the 
regular  Erzerum — Van  caravan  road  not  far  from  this  river  and  pass 
through  Patnoz  to  Arjish  and  on  to  Van. 


Digitized  by 


Google 


EXPLORATION  IK  ASIATIC  T(TRKIT»  1896  TO  1903.  277 

The  latter  part  of  the  journey  to  Van  and  my  subeeqaent  march  to 
the  Neetorian  country  and  Tisit  to  the  Marshiman  at  Kochannes  oall 
for  no  special  remark,  these  parts  having  been  already  so  admirably 
degcribed  by  Earl  Percy.  I  will  only  say  that  in  1899,  during  my  visit, 
the  late  Marshimun  was  still  living  and  I  found  Kochannes  quite  an 
oams  on  this  rough  and,  one  may  say ,  dangerous  march.  We  were  enter- 
tained not  only  hospitably  but  charmingly  by  the  old  man  and  the  Rev. 
W.  H.  Browne,  who  resided  there,  as  well  as  by  the  present  Marshimun 
and  his  sister,  the  latter  a  very  attractive  girl  who  spoke  English 
perfectly. 

From  Kochannes  a  route  north  was  followed  by  Bashkala  and 
along  the  Persian  frontier  through  very  wild  country  with  no  apparent 
signs  of  lawful  government,  or  indeed  of  anything  much  but  of  Kurds 
and  stones,  as  far  as  Bayazid  and  Mount  Ararat,  at  a  point  where  three 
empires  meet.  On  this  road,  to  the  south  of  the  volcanic  Tendurek 
Dagh,  which  has  scattered  great  masses  of  lava  for  miles  around,  my 
Lee-Metford  eleven-shot  sporting  rifle  attracted  the  most  covetous 
envy,  one  rich  chief  offering  me  untold  gold  and  several  good  Bussian 
rifles  in  exchange  for  it.  I  was  not  waylaid,  as  I  expected  to  be, 
that  evening  after  my  refusal  to  part;  and,  indeed,  I  was  denied 
all  excitement  of  attack  wherever  I  passed  through  this  curiously 
interesting  country.  As  no  prominently  high  mountains  are  passed 
in  this  march  north  as  far  as  the  Tendurek  Dagh,  close  upon  12,000 
feet,  the  general  impression  given,  in  following  roads  but  little  less 
than  7000  feet  in  general  altitude,  with  considerably  higher  points 
all  around,  is  that  the  eastern  limits  of  Turkey  in  Asia  are  not  so 
elevated  nor  so  difficult  as  many  other  parts  through  which  we  have 
passed.  The  road  followed  was  not  a  difficult  one  for  such  a  country 
and  easy  communications  led  across  into  Persia  where  the  inhabitants 
were  quite  as  friendly  as  on  the  Turkish  side  in  the  few  cases  where 
my  way  led  me  through  their  villages. 

From  Bayazid,  6700  feet,  and  Mount  Ararat  the  main  road  was  not 
taken  to  Erzerum  by  Kara  Kilissa  and  Diadin,  6400  feet,  south  of 
which,  in  the  Ala  Dagh,  rises  in  several  streams  the  Murad  Su — the 
eastern  branch  of  the  Euphrates.  The  northern  side  of  this  valley, 
hugging  the  Kussian  frontier,  was  followed  by  an  easy  track,  with 
gentle  gradients,  as  far  as  the  Baliklu  Geul — the  **  Fishy  "  lake — a  not 
very  large  expanse  of  water  full  of  fine  trout,  about  7400  feet  high, 
surrounded  by  the  mountain  peaks  of  the  Sinekle  Dagh.  Carts  could 
pass  anywhere  on  this  road  while  at  several  points  easy  passages  lead 
into  Bussian  territory  towards  Erivan,  Alexandropol,  and  Kars.  The 
general  height  of  the  plain  at  the  southern  foot  of  Blount  Ararat  is 
about  6000  feet.  All  this  country  played  a  historic  part  of  great 
importance  in  the  Busso-Turkish  war  of  1877-8,  when  Bayazid  fell  to 
the  Bussians.     A  low  ridge  of  hills,  running  from  this  lake  south-east 
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to  Diadin,  is  of  great  geographical  importance  in  forming  here  the 
watershed  between  the  Marad,  or  Euphrates,  and  the  Araks  rivers — 
the  watershed  between  Mesopotamia  and  Central  Asia,  one  may  oall  it, 
in  these  parts.  It  is,  indeed,  interesting  to  think  how  the  little  parcel 
of  earth  forming  here  this  low  parting  may  have  changed  the  history 
of  south-western  Asia  by  forcing  the  mighty  Euphrates,  at  its  source, 
towards  the  south  from  its  natural  course  to  the  Caspian.  The  mag- 
nificent view  as  one  follows  round  the  base  of  the  majestic  Ararat, 
towering  10,000  feet  and  more  aboye  the  plain,  yet  so  impressiyely 
massive  that  it  hardly  represents  its  height  of  17,000  feet,  is  one  which 
well  repays  the  traveller. 

It  was  now  October.  A  blinding  snow  with  bitter  wind  served 
as  reminders  of  the  altitude  and  advancing  season.  From  the  lake  a 
route  was  followed  to  Toprak  Kale  (Alashgird),  not  so  good  at  first  in 
descending  as  that  traversed  in  the  ascent  and  not  practicable  for 
wheels  until  the  plain  level  is  reached  when  it  becomes  good.  Along 
here,  also,  fairly  easy  tracks  cross  into  Trans-Caucasia,  once  the  high 
and  craggy  Sinek  Dagh  are  passed,  as  the  mountains  are  called  west  of 
the  lake,  not  Egri  Dagh,  as  I  see  on  some  maps,  which  is  the  name 
exclusively  reserved  in  Turkish  to  the  Ararat  group.  It  was  here  that 
an  official  asked  my  opinion  of  a  nice  Smith  &  Wesson  revolver  in- 
scribed as  presented  to  Frank  Lenz  by  some  American  bicycle  club.  I 
returned  it  with  the  remark  that  it  was  a  good  revolver  which  might 
hang  him.  His  companions  looked  at  him  curiously  while  he  appeared 
visibly  agitated.  Frank  Lenz  was  murdered  near  here  a  couple  of  years 
before  while  on  a  bicycle  tour  round  the  world  and  I  knew  the  story. 
Up  to  now  this  individual  was  under  the  impression  that  the  inscription 
was  either  the  maker's  name  or  an  ornament.  I  crossed  the  Araks 
river  close  to  where  it  enters  Bussian  territory,  returning  to  Erzerum 
again  by  the  Passen  plain  and  usual  route.  Many  of  the  roads  traversed 
are  not  marked  on  the  existing  maps  and  the  difficulty  may  be  imagined 
of  tracing  a  way  through  such  mountainous  districts,  in  many  parts 
depopulated,  with  no  guide  but  one's  instruments  and  an  idea  of  the 
right  direction. 

Many  routes  followed  might  be  touched  upon,  and  with  special 
interest  in  those  parts  north-east  of  Erzerum  towards  the  Black  sea 
through  Lazistan.  An  account  might  also  be  given  in  detail,  did  time 
admit,  of  a  journey  to  the  source  of  the  Kara  Su,  or  western  upper 
Euphrates,  where,  at  a  height  of  over  10,000  feet,  it  bubbles  up  from  the 
mountain-side  on  the  summit  of  the  massive,  undulating-topped  Dumlu 
Dagh  and  flows  down  at  once  a  considerable  stream  full  of  trout.  Turn- 
ing from  the  pool-source  to  look  down  from  such  an  altitude  upon  this 
stream  as  it  winds  its  way  across  the  Erzerum  plain  westwards,  to 
become,  in  the  plains  of  Mesopotamia  and  towards  the  Persian  gulf,  the 
great  controlling  river  of  so  many  historical  and  political  events,  the 


Digitized  by 


Google 


EXPLORATION  IN  ASUTIC  TURKEY,  1896  TO   1903.  279 

thought  foroes  itself  upon  one  that  topography  is  indeed  the  foundation 
of  histOTj. 

Like  most  similar  spots  the  sonroe  of  this  great  river  is  looked 
upon  as  a  holy  plaoe,  or  "  ziaret,"  by  the  Turks  who  offer  eaorifioes 
here  on  occasions;  I  assisted  at  such  a  ceremony.  There  is  a  story 
generally  told  in  these  parts  how  the  Crusaders  defended  here  the 
real  cross  which  they  were  bringing  back  from  Jerusalem,  although 
nothing  is  added  to  explain  why  the  Crusaders  should  have  been 
crossing  10,000  feet  up  in  the  mountains;  but  it  is  interesting  as 
showing  how  these  wild  tribes  have  carried  down  some  hazy  tradition 
of  the  passage  of  these  warriors.     It  is  interesting,  also,  to  remember 
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that  the  Ten  Thousand  passed  not  far  from  this  spot.  The  Christians 
sacrifice  sheep  and  goats  here,  and  assemble  from  great  distances  around, 
at  times,  in  pilgrimages. 

There  is  but  time  left,  before  we  cross  down  to  the  Taurus,  to  say 
that  the  frontier-line  up  north  from  here  as  far  as  the  Black  sea  is 
generally  difl&cult,  intersected  by  fairly  high  and  rough  mountains,  with 
no  well-marked  passages  for  roads.  Wheels  could  not  at  present  pass. 
But  up  the  Kara  Su  valley,  north-east,  and  towards  Olti  and  Ears  on 
the  Russian  side,  easier  passages  exist.  It  is  surprising  over  what 
country  the  local  bullock  or  buffalo  cart  will  travel ;  they  went  easily 
to  the  source  of  the  Euphrates,  and  could  pass  over  most  of  these 
southern  parts,  the  mountains  being  round-topped  and  not  rocky. 
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The  oonntrj  to  the  south  of  Erzeram,  includiDg  the  Falan  Doken, 
or  "  Falling  Pack-saidle "  ridge,  so  oalled  as  it  used  to  be  very  steep 
before  the  present  good  military  road  was  made,  and  the  Bingeul,  or 
'* Thousand  Lakes"  mountains  beyond,  a  beautiful  group,  is  most 
interesting.  Leaving  all  description  of  the  better-known  routes  I  shall 
only  allude  to  one  which  leads  up  the  valley  from  Ehunus  to  the  north 
of  the  Bingeul  Dagh  and  across  the  fairly  easy  country  to  the  western 
end  of  the  Palan  Duken  or  Eyerli  Dagh  ridge.  In  this  direction  an 
easy  road  rises  gradually  to  this  ridge,  passing  a  few  villages  where 
towards  the  end  of  winter  supplies  for  both  men  and  horses  are  scarce. 
The  road  rises  to  a  pass  above  the  Government  salt-works  which  lie 
just  north  of  the  ridge  at  an  altitude  of  close  upon  9000  feet,  then 
dividing  into  three  tracks  towards  the  north — to  Erzerum,  Ilij<i,  and 
Ashkale  respectively.  Very  little  labour  would  fit  this  road  for  wheels 
and  it  is  an  alternative  route  to  the  Palan  Duken  pass  well  worth 
noting,  one  not  traversed  by  many  other  Europeans.  From  this  ridge 
the  Bingeul  mountains,  from  the  thousand  little  lakes  and  springs  in 
which  the  Araks  river  takes  its  source,  form  one  of  the  most  striking 
groups,  cut  up  in  every  direction  by  deep  ravines  and  crevasses  formed 
by  the  melting  of  centuries  of  snow  and  ice ;  in  winter  as  forbidding  an 
abode  as  in  summer  it  is  a  very  paradise  for  the  wandering  nomad  and 
his  flocks.  On  all  the  roads  followed  abundance  of  water  is  as  a  rule 
available.  It  is  one  of  the  delights  of  the  wild  life  associated  with 
travel  in  most  parts  of  Turkey-in-Asia  that  inviting  streams  and  springs 
follow  or  cross  one's  path  incessantly ;  indeed,  water  absorbs  the  place 
in  conversation  in  that  country  which  health  does  in  this.  The  Turk 
is  quite  a  judge  of  water  as  far  as  *'  lightness  "  and  "  heaviness "  are 
concerned,  that  is,  its  digestibility  or  otherwise,  although  he  cares  but 
little  what  microbes  or  fever  germs  it  may  contain.  As  a  rule  the 
water  is  pure  and  excellent  almost  everywhere. 

The  most  marked  feature  of  all  this  Eastern  district  is  the  entire 
absence  of  wood,  not  from  any  natural  condition  as  trees  would  evidently 
grow  in  most  parts,  according  to  species  and  to  altitude  limits,  but 
owing  to  wilful  destruction  and  neglect  to  replant.  Firewood  now  comes 
four  and  more  days'  journey  to  Erzerum  and  is  in  that  city  the  most 
expensive  household  necessity,  while  across  the  border,  on  the  Bussian 
side,  there  are  magnificent  pine  forests.  This  regrettable  destruction 
extends  all  over  Asiatic  Turkey,  square  miles  of  forest  being  burnt 
where  as  many  square  acres  of  clearing  near  some  village  are  desired. 
Around  villages  great  walls  of  magnificent  logs  rise  up  and  around 
fields  also,  so  that  soon  no  forests  will  remain  except  in  the  most 
inaccessible  mountains. 

A  word  regarding  the  climate  and  seasons  in  Kurdistan  may  be 
of  interest.  The  winter  is  naturally  cold  and  rigorous  at  an  altitude 
which  may  be  reckoned  between  6000  and  12,000  feet  and  much  snow 
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falls  in  early  November,  bnrying  eyerytbing  for  close  upon  six  months 
during  whiob  nothing  moves;  men  and  beasts  share  the  same  semi- 
nndergronnd  mud  hovels  where  supplies  are  laid  in.  That  is  a  short 
season ;  the  snows  melt,  much  rain  often  falls  and  then  succeeds  an 
almost  tropically  hot  summer.  Cropa  ripen  early  under  the  burning 
sun.  Summer  and  autumn  are  the  proper  marchiDg  seasons,  when 
supplies  are  abundant  and  roads  in  good  order. 

We  now  cross  to  the  south-west,  to  the  Taurns  mountains  and  the 
surrounding  country  where  questions  of  much  topographical  and 
historical  interest  await  solution  by  future  explorers.  Let  us  consider 
the  river  system   of  Asiatic   Turkey.      A   peculiarity  which  all   the 
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greater  rivers  have  in  common  is  their  considerable  volume  from 
the  very  source.  The  eastern  branch  of  the  Euphrates  is  a  fine 
river  as  it  descends  through  Kurdistan  from  the  Alashgird  plain,  near 
where  it  rises ;  while  the  western,  if  not  so  great,  is  already  a  good 
stream  as  it  passes  below  Erzerum  to  join  the:  first-named  above 
Malatia,  there  to  force  a  joint  passage  through  the  final  bulwarks  of  the 
main  Taurus,  the  only  river  except  the  Tigris  which  flows  Eouth  from 
this  middle-eastern  part  of  the  chain.  An  interesting  paper  by  Mr. 
Huntington,  in  the  Journal  for  August,  1902,  describes  this  passage; 
he  raises  a  point  of  interest  on  the  Anti-Taurus  range.  On  p.  179 
we  read,  "North  of  the   plains"   (evidently  here  the  Malatia  plain 
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has  been  alluded  to)  *'lies  the  sontheni  half  of  the  Anti-TanroB 
mountains,  in  whioh  may  be  inoladed  the  great  Dersim  range."  Here 
is  a  description  of  the  Anti-Tanms  quite  strange  to  ns  who  have  seen 
this  range  displaced  in  descriptions,  bat  generally  assigned  a  position 
around  the  upper  stretches  of  the  Saras  river,  or  modern  Seihan.  I  shall 
refer  again  to  this  presently. 

Between  the  two  Euphrates  branches  the  Araks  issues  forth  &om 
the  Bingeul  Dagh,  a  fine  river  escaping  north-east  to  the  Caspian. 
These  erratic  courses  suffice  alone  to  give  an  idea  of  the  complicated 
mountain  systems  of  these  parts. 

If  we  except  the  Eizil  Irmak,  or  ancient  Halys,  which  drains  the 
northern  part  of  Central  Asia  Minor  to  the  Black  sea,  the  only  other 
rivers  of  any  importance  are  the  Jihan  (Pyramus),  Seihun  (Sarus),  and 
the  Tarsus  river  (Cydnus),  which  all  descend  through  or  from  the 
Taurus  to  fall  to  the  Mediterranean  through  Cilicia.  I  do  not  mention 
the  Orontes,  a  fine  river  at  Antakia  (Antioch)  but  whose  insignificantly 
short  course  is  only  an  overflow  from  the  lake  a  short  distance  above ; 
nor  the  Calycadnus,  or  G^uk  Su,  at  Selefke,  more  historically  than 
topographically  important. 

The  Jihan,  or  ancient  Pyramus,  rises  a  mile  south-east  of  Albistan 
in  a  series  of  springs,  alive  with  splendid  trout;  so  great  is  the  volume 
already  at  the  very  source  that  there  are  many  mills  above  the  town* 
and  the  river  flows  through  it  in  two  branches  which  form  an  island. 
It  is  joined  close  to  Albistan  by  the  Sogutle  stream  from  the  east. 
Strabo  tells  us  that  in  olden  days  the  Pyramus  was  navigable  as  it 
crossed  the  Albistan  plain.  I  can  believe  it,  it  is  so  deep  and  still ; 
but  it  would  be  for  a  short  distance  only  as  soon  after  the  junction  of 
the  Khurman  and  Geuk  Su  streams  the  Jihan  enters  mountain  glens 
and  forms  a  very  rapid  river  until  it  issues  into  the  eastern  end  of  the 
Cilician  plain  to  the  north  of  Osmanie. 

The  SeihuD,  or  ancient  Sarus,  rises  in  two  branches,  both  considerable 
at  source — the  Geuk  Su,  rising  not  far  east  of  Azizie ;  the  other,  the 
Zamanti,  to  the  south  of  Sivas  and  crossing  the  Uzun  Yaila — fine  rivers 
uniting  some  40  miles  to  the  north  of  Adana  town,  and  receiving  the 
Chakut  stream  6  miles  above  that  place.  Prof.  Bamsay  has  made  this 
junction  below  the  town  {Journal^  October,  1903,  p.  385),  but  this  can 
be  but  an  oversight  or  slip.  The  Chakut,  which  we  shall  find  again 
presently  north  of  the  Cilician  Gates  at  Bozanti,  has  been  joined  a  few 
miles  above  this  junction  by  the  Korkun  Su,  an  interesting  stream 
whioh  has  flowei  down  from  the  east  of  Nigde,  cutting  its  way 
through  the  various  ridges  of  the  outer  Taurus  in  short  but  deep 
canons,  while  draining  these  mountains  from  the  high  Ala  Dagh  (the 
Bed  Earth  mountain)  to  the  sea.  On  these  streams  timber  is  floated 
down  in  rafts.  I  travelled  down  the  Korkun  for  some  distance  on  such 
a  raft,  reminding  me  of  a  similar  experience  on  the  much  larger  Cabul 
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river  in  AfghanistaD,  and  down  as  far  as  Adana  through  the  Chaknt 
and  Seihnn,  a  pleasant  mode  of  travelling,  azoiting  as  we  shot  the 
rapids  at  every  bend.  The  Seihan  is  easily  navigable  for  light^dranght 
steamers  from  above  Adana  to  the  sea,  but  none  come  np. 

The  Oydnns,  historically  the  most  interesting  of  the  Oilician  rivers, 
has  not  a  long  course.  Rising  on  the  south  side  of  the  great  Balghar 
Dagh  it  works  down  a  large  and  beantifal  stream,  abounding  in  trout 
from  its  source,  through  a  comparatively  easy  course  to  the  plains  north 
of  Tarsus.  A  central  arm  joins  it  from  the  north,  while  the  eastern 
branch  is  the  stream  from  the  CUician  Gates  which  falls  to  the  Cydnus 
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some  15  miles  above  Tarsus.-  To  that  branch  I  shall  allude  again 
presently. 

A  peculiarity  of  these  three  rivers  is  the  change  of  direction  of  their 
lower  courses  towards  the  sea  which  was  rendered,  indeed,  easy  at  the 
time  by  the  very  low  level  of  the  Cilician  plain  and  its  comparatively 
recent  formation  towards  the  coast.  I  traced  the  depression  from  north- 
east to  south-west  where  the  ancient  bed  of  the  Pyramus  evidently  passed, 
in  many  places  very  marked  still  to-day,  from  the  present  Jihan,  a  little 
north  of  Yakshi  ferry,  to  the  marshy  ground  west  of  Karatash,  the 
ancient  Mallus.  At  this  point  is  another  depression  ooming  from  the 
north-west,  in  which  to-day  lies  a  salt  lake,  with  a  small  opening  to 
the  sea  often  choked  with  sand,  stretching   as  far  as  Merkez,   the 
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Government  salt  dep6t,  and  several  miles  wide.  Around  it  are  marsh 
and  reeds,  the  winter  home  of  the  only  real  villageless  nomads  (Tnrk- 
mans),  whom  I  have  seen  so  far  west;  they  dwell  here  in  reed  hnts, 
grazing  cattle  and  donkeys.  This  must  evidently  have  been  an 
ancient  bad  of  the  Sarus  meeting  the  Pyramus  close  to  Mallus. 

It  is  difficult  to  see  how  Mallus  can  have  been  an  island,  as  Sir 
Charles  Wilson  suggests  (discussion  on  Prof.  Bamsay's  paper,  Journal^ 
October,  1903,  p.  410),  because  a  ridge  of  hills  runs  up  to  it  and  around 
it  from  the  present  Jihan  bed  on  the  east.  The  modem  Earatash  lies  at 
this  point  below  the  cliffy  extremity  of  this  range  upon  which  the 
lighthouse  stands.  The  remains  of  the  breakwater  of  the  ancient 
harbour  are  visible  as  well  as  large  blocks  of  stone  and  pillars  lying 
all  around.  There  is  abundance  of  water,  said  to  be  very  good,  which 
even  comes  bubbling  up  from  the  sands  around  the  bay.  To  the  eist, 
and  south  of  the  ridge  of  hills  just  mentioned,  stretches  a  low  plain, 
marshy  in  parts  but  gradually  coming  under  cultivation,  now  one 
of  His  Majesty's  farms,  and  a  very  paradise  for  the  sportsman.  The 
following  short  extract  from  my  notes  taken  in  November,  1901,  is  of 
interest  regarding  the  Pyramus  bed  : — 

*'  At  8i  miles  from  Bebeli  ferry  "  (on  the  track  north-west,  Bebeli 
to  Adana)  "  Eizil  Takhta  village  lies  close  to  our  road :  fifty  houses, 
three  hundred  inhabitants  (Turkman  tribesmen).  At  a  mile,  slightly 
north  of  east  of  this  village,  is  Ak  Diermen  village,  on  the  right  bank 
of  the  Jihan  flowing  close  here.  Our  road  bends  north-west  at  Eizil 
Takhta,  and  at  9^  miles  from  Bebeli  ferry  we  cross  the  ancient  bed  of 
the  Pjramus  river  which  ran  here  south-west  towards  Earatash.  It 
is  now  filled  up  but  forms  a  wide  depression,  a  marsh  in  winter.  We 
cross  a  quarter-mile  in  shallow  rain-water ;  to  our  left  (west)  a  small 
farm  and  ruin  on  hillock.  Yakshi  ferry  is  seen  2^  miles  to  our  east ; 
then  follows  Egri  Agach  Eieli  at  11  miles." 

This  would  have  been  the  natural  course,  south-west  from  below 
Missis  (Mopsuestia).  Was  it  with  artificial  aid,  perhaps  with  intent 
to  drain  the  Aleian  fever  swamps,  that  this  river  was  turned  ofi[  south, 
so  that  to-day,  by  the  filling  of  its  delta,  it  has  taken  an  easterly  course 
to  the  south  of  Ayas  bay  ? 

From  Earatash,  which  my  note-book  marks  as  a  fishing  and  small 
trading  port  of  1400  inhabitants,  chiefly  Fellah  Arabs,  Merkez  lies  18 
miles  north-west  towards  the  Seihun  river.  At  this  point  I  again  refer 
to  my  note-book  of  the  same  date :  *'  The  sea-coast  comes  close  to 
village  of  Merkez,  1^  mile  off  it.  The  country  around  here  and  south 
is  marshy,  with  good  soil  farther  north  under  cultivati  n.  The  Seihun 
or  Adana  river  used  to  enter  the  sea  near  Merkez,  coming  from 
Narkulak,  Tuzgui  Su  to  Merkez,  and  then  flowing  past  Sarmesak 
and  Taput  to  the  sea  at  Zacha  Bogaz.  Another  branch  used  to  flow 
from  Euransher  and,  after  winding,  entered  the  sea  as  above.     These 


Digitized  by 


Google 


KXPLORATION  IN  ASIATIC  TURKRT,   1896  TO   1903.  285 

ancient  beds  are  still  easy  to  trace,  the  depressiona  forming  marshep." 
In  these  parts  it  is  very  marshy  still  to-day  and  floods  from  the  Seihun 
cause  great  damage  to  crops  in  wet  years.  This  marshy  state  continues 
across  as  far  as  the  present  Cydnus  bed,  beyond  which  to  the  west  we 
have  the  Tarsus  marshes,  the  ancient  Rhegma.  The  centre  of  this 
marsh  is  very  deep ;  springs  bubble  up,  and  great  blocks  of  cut  stone 
are  seen  in  this  clear  water.  Here  was  the  ancient  port  of  Tarsus,  not 
far  from  the  sea  of  to-day.  The  depression  of  the  old  Cydnus  bed  is 
easy  to  trace.  It  was  probably  a  fine  waterway  which  led.  up  to 
Tarsus  and  through  which  large  ships  might  pass.  Tc-day  fair-sized 
sailing  craft  ascend  to  the  modern  town  occasionally,  the  volume  of 
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the  Cydnus  being  coneiderable  except  in  dry  autumn.  Two  thousand 
years  ago  these  rivers  were  swollen  with  more  abundant  streams  formed 
by  increased  rainfall  in  mountains  densely  wooded,  where  to-day  the 
goat  and  fire  have  left  bare  the  greater  part.  In  tho^e  days  Oilicia  was 
a  garden  covered  with  fruit  trees,  beautifully  irrigated.  To-day  Cilicia 
is  God's  fertile  land,  from  which  man  takes  all  he  can  but  returns 
nothing. 

Before  leaving  the  plain  let  us  cross  once  more  to  the  east  and 
consider  the  ancient  road  which  led  from  Adana  by  Missis  to  lesus. 
This  road  descended  from  the  Cilician  Gates  at  Sarishekh,  gradually,  to 
the  south-east,  and,  following  not  far  from  the  Chakut  river,  probably 
(its  track  is  lost  in  the  soft  plain)  reached  Adana,  a  town  prominent  at 
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all  times  owing  to  its  position  on  a  conioal,  low  hill  in  the  plain  elose  to  the 
right  bank  of  the  Sams  river.'  I  have  followed  this  road  from  Sarishekh 
and  it  is  still  paved  in  the  descent  but  no  doubt  with  stones  renewed 
as  they  do  not  impress  one  as  the  ancient  blocks.  Across  to  Missis  two 
high  mounds  divide  tho  distance,  used  in  ancient  times  as  signal  or 
guard  stations.  The  interesting  part  of  the  road  commences  across  the 
ancient  Pyramus  from  Mopsuestia,  or  modem  Missis,  at  the  point  where 
it  crosses  the  eastern  part  of  the  Jebel-en-Nur  by  a  passage  in  which 
the  ancient  roadway  is  still  seen.  It  enters  now  the  Hamidie  plain 
which  it  crosses  to  Eurt  Kulak,  there  being  at  one  point  a  ruined 
bridge  over  a  now  dry  watercourse.  There  are  remains  and  great 
blocks  of  stone  at  several  points  passed.  Proceeding  south-east  we 
descend  the  low  hills  and  pass  the  ancient  gates  known  as  the  "  Cilician 
Gates"  of  the  Issus  plain,  now  called  Demir  Kapu,  the  ancient  way 
turning  now  more  east  and  reaching  the  ruins  of  evidently  a  very 
large  city,  to  which  a  fine  aqueduct  led  from  the  east,  which  then 
passed  westwards  to  Ayas.  These  ruins  are  now  covered  by  low  trees, 
undergrowth  and  brushwood.  They  lie  to  the  north-east  of  the  ex- 
treme comer  of  the  Gulf  of  Alezandretta  and  under  the  hills  to  the 
west  of  the  Amanian  Gates.  A  stream  passes  down  from  that  direc- 
tion to  the  sea,  and  a  deep  marsh  follows  the  coast  south  for  10  miles, 
1  to  1^  mile  broad,  bordered  towards  the  sea  by  sandhills,  to  the  east 
by  low  hills.  Olose  south  of  this  is  a  conical  hill,  now  a  police 
observation  post,  in  ancient  days  the  site  of  some  town,  and  in  all 
probability  of  Issus.  Euins  in  the  shape  of  blocks  of  stone  are  all 
around  this  neighbourhood.  The  present  marsh  would  have  been  a  pro- 
tected inlet  or  harbour  in  which  perhaps  Cyrus'  ships  found  refuge. 
The  distance  from  this  point  to  the  Syrian  Gates,  to-day  Merkez,  about 
13^  miles,  corresponds  very  fairly  with  the  6  parasangs  mentioned  by 
Xenophon  when  Cyrus  marched  from  Issus  to  the  same  point.  This 
position  appears  to  be  in  accord  with  all  evidence,  and  in  examining 
the  country  carefully  it  is  difficult  to  discover  any  more  likely  site. 
The  mins  alluded  to  just  now  to  the  west  of  the  Amanian  Gates  might 
well  be  those  of  Epiphaneia. 

We  must  all  agree  with  Sir  Charles  Wilson's  opinion,  expressed  in 
his  notes  on  Asia  Minor  (Proceedings^  June,  1884),  which,  if  not  the 
most  recent,  are  amongst  the  most  valuable  records  we  possess,  that  the 
ancient  Pinarus  stream  is  the  one  which,  issuing  from  a  deep  cleft 
in  the  Amanus  range,  crosses  the  plain  here  in  a  somewhat  narrow  part 
and  falls  into  the  sea  at  the  modem  Pay  as,  the  ancient  Baias,  to-day 
a  large  Turkish  convict  prison  well  worthy  of  a  visit.  For  future 
travellers  the  entries  in  my  note-book  are  interesting  that  close  to  the 
Deli  Chai,  not  far  from  the  point  where  I  place  Issus,  is  an  ancient 
bridge  in  a  dry  field,  showing  that  the  stream  has  slightly  altered  its 
course,  and  that  on  the  coast,  2  miles  south  of  the  Earanlik  Eapu, 
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or  ancient  '*Cilioian  Oates/'  is  a  Bmall  aheliered  bay  with  remaios  of 
ancient  qnajs,  an  old  castle  and  other  ruins. 

In  reading  the  history  of  Cilicia,  we  are  strnok  by  the  predominant 
part  played  at  all  times  by  sea-power  in  connection  with  that  country ; 
command  of  the  sea  meant  general  snpremaoy,  and  topographical  con- 
siderations make  the  reason  dear.  A  force  based  npon  the  sea  conld  alone 
effectiTely  hold  this  rich  plain,  with  the  sea  on  one  side,  a  high  mountain 
barrier  with  few  passages  on  the  other  three.  History  furnishes  scores 
of  examples.  In  the  first  century  b.c.  we  find  the  whole  Goremment 
system  of  several  provinces  disorganized,  because  the  pirates  held 
command  of  the  sea  along  the  Cilidan  coast.  In  the  march  of  Cyrus 
with  the  Ten  Thousand,  he  having  command  of  the  sea  and  Artazerzes' 
troops  holding  the  Syrian  Gates  at  the  narrow  passage  between  the 
Amanus  mountains  and  the  sea  just  north  of  Alexandretta,  Cyrus 
threatened  to  move  his  troops  down  the  coast  by  sea  from  a  point  near 
Issus  to  turn  the  gates  and  take  the  enemy  in  reverse.  The  result  was 
victory,  the  enemy  retreating. 

The  same  geographical  conditions  hold  good  to-day ;  to  the  east  and 
to  the  west  of  the  plain,  near  Alexandretta  and  Selefke,  the  mountains 
come  down  close  to  the  sea,  turning  the  only  possible  passages  for  roads 
into  defiles. 

The  chief  interests  of  the  Taurus  chain  still  centre  around  the 
ancient  and  beautiful  Cilician  Gates  pass.  Historical  arguments  con- 
nected with  it  are  still  often  based  upon  imperfect  geographical  know- 
ledge, however,  and  errors  naturally  result  so  that  many  interesting 
problems  remain  yet  to  be  solved.  But  we  are  by  degrees  approaching 
facts  and  our  successors  will  shortly  reap  a  rich  inheritance. 

Prof.  Bamsay  concludes  that  Cyrus  descended  through  the  Taurus 
along  a  route  following  generally  the  direction  of  the  Chakut  river,  and 
did  not  take  the  Cilician  Gates  road  from  Bozanti  (Podandas)  to  Tarsus. 
On  p.  388  of  Journal  of  October,  1903,  we  read,  "  Cyrus  climbed  the 
mountain'*  (the  outer  or  southern  Taurus  slopes  are  here  referred  to» 
evidently)  "  where  the  stream  "  (the  Chakut)  '*  goes  under  it,  descended 
the  other  side,  and  was  then  obliged  to  follow  the  river  for  some 
distance,  and  at  last  turned  away  south-west  to  Tarsus.  In  this  way 
he  would  have  about  60  miles'  march  to  Tarsus  after  he  had  descended 
into  the  low  ground  from  the  mountain."  As  all  this  section  of  the 
Taurus  was  carefully  studied  by  me  for  topographical  purposes  during 
a  journey  in  June,  1903,  the  following  remarks,  which  are  based  upon 
copious  notes  taken,  may  assist  us  in  clearing  up  this  and  other  points. 

The  route  followed  by  me  was  from  Tarsus  eastward  to  Yeniji,  a 
station  on  the  Adana  railway,  a  fraction  under  9^  miles.  The  post 
from  Eonia  to  Adana  comes  down  to  this  station  and  we  shall  meet  its 
route  again  further  north*  Leaving  Yeniji  at  4.20  a.m.  on  June  23, 
my  notes  show  that  the  track  followed  led  slightly  west  of  north  (bearing 
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350^)  up  the  valley  of  the  Koja  Dere,  rising  slightly,  sometimes  dry,  at 
certain  seasons  a  torrent,  and  over  two  easy  ools  at  a  height  of  800  feet, 
passing  an  interesting  old  castle,  the  Eutukle  Eale  to  our  right,  the 
Kiz  Kale  castle  lying  off  to  our  west.  At  15  j  miles  from  Yeniji  we 
cross  the  road  which  passes  here  from  Adana  (south-east),  up  the 
Chakut  river  valley,  to  Sarishekh  and  the  Cilioian  Gates  to  the  west. 
At  19J  miles,  always  on  the  same  general  bearing  and  having  oome  an 
easy  path  through  cultivation  and  low  limestone  hills,  we  reach  Polatle, 
a  small  village  of  twenty  houses,  height  1300  feet,  at  the  base  of  the 
southern  slopes  of  the  Haider  Dagh,  the  name  given  to  all  this  outer 
ridge  of  the  Taurus  range  from  the  Chakut  river  to  Sarishekh  and  the 
Cilician  pass. 

It  is  here  that  the  plain  ends  and  the  mountains  commence.  We 
are  now  9^  +  19J  =  28^  miles  from  the  centre  of  Tarsus  by  a  very 
circuitous  route.  By  a  direct  and  just  as  easy  a  way  it  would  not 
very  greatly  exceed  20.  We  are  close  to  the  right  bank  of  the  Chakut 
here,  which  flows  within  bight  in  the  valley  to  the  east.  I  do 
not  therefore  see  any  topographical  reason  why  the  ancient  road  to 
Tarsus  or  Cyrus'  march  should  have  gone  round  some  60  miles  after 
descending  into  the  low  ground  from  the  mountains,  which  end  here 
very  distinctly  at  Polatle  and  at  the  point  close  east  where  the  Chakut 
enters  low  hillocks  on  the  north  of  the  Adana  plain.  My  notes  show 
that  from  Polatle  a  rather  steep  and  very  stony  ascent  leads  to  Alchak 
Oedik,  the  "Low  Pass"  village,  on  a  col  1800  feet,  with  no  water 
close  here.  This  is  the  outer  Taurus  wall.  Do  not  let  us  lose  sight  of 
the  fact  that  some  of  Cyrus'  light  troops  had  crossed  the  Taurus  from 
the  north-west  diagonally  towards  Tarsus,  and  that  the  news  of  the 
approach  of  these  troops,  as  well  as  of  Cyrus'  fleet,  caused  Syennesis  to 
abandon  his  Taurus  defences.  It  is  hardly  conceivable  that  Cyrus 
would  have  made  a  detour  60  miles  eastwards,  thus  allowing  the  enemy 
to  wedge  in  between  his  army  and  the  troops  he  was  expecting  to  join 
him  from  the  west. 

From  Alchak  Gedik  we  cross  into  the  Chakut  valley,  here  called 
the  Giaur  Dere,  and  continue  now  on  a  bearing  350°,  the  track  descend- 
ing gradually.  There  are  some  old  castles  here  and  there,  as  in  most 
parts  of  the  outer  Taurus.  The  country  is  intricate  with  no  traoe  of 
an  ancient  road.  Eising  and  descending,  the  highest  point  crossed 
being  2000  feet,  we  reach  the  point  where  the  Chakut  passes  under- 
ground, the  "  Earth  bridge,"  Yer  Kupru,  as  it  is  locally  called  : 
height  of  river  here,  1100  feet;  distance,  estimated  in  miles  over  a 
mountain  track,  being  10|  north  of  Polatle.  This  passage  under  the 
earth  is  nothing  more  than  an  ancient  landslip,  which  has  covered  the 
river  for  a  length  of  from  180  to  200  yards,  forming  a  bridge  of  earth  and 
rock  some  15  to  20  feet  thick,  and  40  feet  over  the  stream,  upon  which  trees 
now  grow.    The  bearing  of  the  stream  below  is  150°;  above  it  is  235°, 
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through  a  very  narrow,  precipitous  valley,  with  pine  forest  overhead. 
!No  path  leads  up  this  narrow  gorge,  steep  rocks  reaching  to  the  water's 
edge.  There  is  no  sign  of  anything  hut  goat-tracks  around  and  these 
lead  over  the  surrounding  mountains  6000  feet  ahove.  I  remained  once 
for  a  week  in  this  valley  with  the  German  engineers  who  were  making 
the  tracing  for  the  passage  of  the  Bagdad  railway  extension,  and  I 
passed  in  every  direction  over  these  rugged  and  precipitous  mountains 
in  pursuit  of  ibex.  The  engineers  could  only  move  as  they  cut  a 
passage  for  their  feet  in  this  rocky  glen  and  no  ancient  route  appears 
to  have  passed  through  it.     Tracks  crossed  the  mountains  at  all  times, 


NAMRUN. 

no  doubt,  but  none  to  tempt  an  army  from  the  natural  Cilician  Gates 
direction. 

In  order  to  get  out  of  the  valley  from  the  "  Earth  bridge  "  and  to 
reach  Bozanti  a  very  difficult  march  must  be  faced  where  lightly  laden 
pack-animals  can  scarcely  follow.  Moving  up  the  valley  north-east  we 
gradually  ascended  to  a  height  of  4500  feet,  making  a  considerable 
dSUmr  to  avoid  the  steep  cliffy  sides  of  the  valley  more  west.  Here  we 
crossed  a  pass  and  descended  to  a  tributary  of  the  Korkun  Su,  a 
descent  of  2000  feet ;  up  again  to  another  col  4000  feet ;  down  again, 
and  again  up  to  4300  feet  to  Ekejik,  a  woodcutters*  yaila,  or  summer 
village,  continuing  up  to  4900  feet,  finally  descending  north-west  to 
the  Chakut  valley  in  the  Belemedik  district,  that  river  being  crossed  at 
2200  feet.    If  this  stream  is  not  swollen  the  valley  can  be  followed  north- 
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west  to  Bozanti  by  orossiog  several  times  in  the  water,  generally 
yery  deep.  This  was  not  possible  at  the  end  of  Jane  when  I  travelled 
and  only  by  good  Inok  were  we  not  washed  down  at  the  ford  where  we 
crossed.  We  had  to  asoend  the  western  mountain  ridge  to  a  ool  4000 
feet,  to  the  east  of  Anasha,  and  then  down  through  that  village  to 
Bozanti,  height  2600  feet  at  the  stream-level.  At  the  end  of  this 
march  my  pack-animals  were  all  but  dead ;  yet  this  was  the  easiest 
route  to  Bozanti  I  Had  a  track  over  Anasha  to  the  west  of  the  Chakut 
been  found  and  followed  no  less  difficulty  would  have  been  experienced. 
I  maintain  that  there  is  no  way  here  except  over  high  and  difficult 
mountains  and  if  Cyrus  chose  this  route  he  did  so  with  some  deep  and 
unapparent  object.    Distances  also  fit  in  no  better  than  by  the  Gates. 

Instead  of  Cyrus  passing  down  the  road  at  the  Gates,  is  it  not  more 
likely  that  he  took  the  route  crossing  the  easy  plain  from  Tekir  ool 
south-west  and,  leaving  the  Gates  to  his  left,  skirted  the  massive 
heights  which  stretch  westwards  from  the  Gates,  and  down  the  valley 
which  leads  here  straight  on  Mezar  Oluk?  This  is  the  Shahin  valley. 
My  note-books  tell  me  of  splendid  camping  sites,  with  abundance  of 
water  for  troops,  and  of  the  advantages  of  the  road  with  easy  gradients 
and  a  low  ool  4500  feet  high  to  the  south-west  comer  of  the  Tekir  plain. 
This  road  could  be  easily  made  passable  for  wheels  to-day.  Indeed  its 
topographical  advantages  lead  one  to  the  conclusion  that  in  ancient 
times  the  passage  of  the  road  through  the  narrow  "  rock  gates,"  and 
then  down  a  difficult  defile  south,  was  made  purposely  for  the  purposes 
of  defence,  the  easy  passage  round  to  the  west  just  referred  to  being, 
doubtless,  carefully  guarded  and  blocked.  I  personally  lean  towards  the 
idea  that  Cyrus  passed  down  the  usual  road  after  the  enemy  had  retired 
owing  to  the  turning  movement  led  by  Menon  from  the  west,  and  the 
heights  alluded  to  which  were  climbed  would  be  those  to  the  west  of  the 
passage,  which  are  comparatively  easy  to  reach,  those  to  the  east  most 
difficult.  It  might  have  been  quite  possible  from  here  to  see  the  tents 
of  the  troops  who  had  been  guarding  this  line  previously,  and  other 
heights  lie  again  to  the  west  and  farther  south.  If  the  defence  was 
suddenly  abandoned,  as  it  appears  to  have  been,  tents  could  hardly  have 
been  removed.  It  is  probable,  therefore,  that  Cyrus'  army  passed  both 
through  the  Gates  and  over  the  heights.  (Let  me  just  add  that  around 
and  on  the  Tekir  plain,  north  of  this  passage,  Ibrahim  Pasha's  defences 
are  still  in  very  good  order.  I  counted  a  considerable  number  of  cannon 
lying  about  in  the  autumn  of  1902,  and  noted  their  marks,  some  having 
the  broad  arrow  and  crown.  I  made  Tekir  col  4200  feet;  Major 
Bennett  and  Colonel  Stewart  say  4300  feet,  Ainsworth  3812  feet,  Ober- 
humer  4607  feet.  Prof.  Bamsay  4240  feet.  We  may  fix  it  as  not  far 
from  4250  feet.) 

But  whether  Cyrus  passed  by  the  Chakut  valley  or  the  gates  or  by 
a  route  west  is  hard  to  decide  by  reasoning  based  upon  distance  which 


Digitized  by 


Google 


EXPLORATION   IN  ASIATIC  TURKEY,   1896  TO   1903.  291 

starts  from  a  point  not  yet  fixed.  I  maintain  that  in  the  present  in- 
teresting case  this  fixed  point  is,  as  in  e^erj  other  case  in  snoh 
measurements,  the  last  one  mentioned,  here  Tyana  or  Cyrus*  camp  in 
its  neighbourhood*  We  must  read  Xenophon's  description  of  the  events 
as  a  whole,  and  not  dissect  it  in  order  to  take  his  distance  of  (25)  parasangs 
as  beginning  after  reaching  the  Gilician  plain.  No  point  can  be  found 
to  fit  in  with  this  latter  theory  unless  a  march  round  almost  to  Adana 
be  supposed  before  the  final  advance  on  Tarsus  commenced,  which  is 
obviously  improbable.  While  at  his  camp  near  Tyana  the  messenger 
reported  to  Cyrus  that  the  defence  of  the  Gates  was  abandoned.  Why 
should  he  not  take  that  route,  then,  and  by  what  other  could  his  chariots 


SyMMITS  OF  THB  TAUBUS. 

pass?  We  read  that  he  ascended  the  mountains  and  saw  the  tents. 
These  he  could  not  have  seen  from  the  Chakut  valley.  He  descended 
through  a  large  and  beautiful  plain  25  parasangs  to  Tarsus.  This  may 
well  be  taken  to  mean  that  while  descending  through  this  plain  his 
inarch  was  that  total  distance,  but  not  necessarily  all  in  the  plain.  In 
fact  it  would  be  his  four  days'  march  from  his  last  point — ^his  camp  near 
Tyana.* 

Prof.  liamsay  makes  the  shortest  route  Tyana — Tarsus  fully  95  miles. 
Murray  (p.  165)  appears  to  give  a  quite  correct  route  as  follows : 
Tyana  by  Faraaon  over  a  ridge  5450  feet,  by  Imrehor  and  Gurji  Kale 


*  Since  writing  this  paper  I  have  oonsulted  Ainsworth's  *  In  the  Track,'  etc.,  and 
find  that  his  conoluaion  la  the  same  as  mine. 
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to  Basbmakji  (4{  hours);  past  considerable  ruins,  the  ancient  road- 
way being  plainly  visible,  reach  Takhta  Knpra  (5  honrs) ;  and  on  io 
Gulek  Bogaz  station  (15  honrs)  this  being  1^  mile  east  of  modern 
Tarsus.  Total,  24J  hours  plus  1|  mile,  or  74J  miles  at  3  miles  to  the 
hour.  The  ancient  road  was  more  direct  by  Bairamli ;  old  Tarsus 
extended  further  north,  probably,  and  Cyrus'  camp  may  have  been 
towards  the  south  of  Tyana  plain.  To  me  it  is  easier  io  reconcile  this 
as  being  the  total  distance  marched  by  Cjrus  from  his  last  halt  than  to 
trace  a  route  of  over  60  miles  for  his  army  from  no  matter  what  point 
at  which  he  entered  the  Cilician  plain  until  he  reached  Tarsus. 

Prof.  Ramsay  is  perfectly  correct  in  stating  that  the  passage  of  the 
Cilician  Gates  has  not  been  widened  in  modern  times,  as  it  was  said  to 
have  been  by  Ibrahim  Pasha  so  lately  even  as  in  the  discussion  on  the 
paper  published  in  the  Journal  of  September,  1902.  On  both  sides  of 
the  passage  inscriptions  in  Greek  character  exist — to  the  west  on  the 
side  of  the  high  overhanging  rocks  themselves,  to  the  east  on  a  great 
mass  of  fallen  rock  standing  in  the  stream-bed  a  few  yards  from  the 
roadway.  Perhaps  here  the  stream  was  covered  by  a  viaduct  in  those 
days  to  widen  the  road  at  the  passage.  No  doubt  the  roadway  had 
fallen  into  disrepair  at  many  times,  but  it  was  comparatively  excellent 
a  couple  of  years  ago,  and  carriages  passed  easily,  thanks  to  the  energy 
of  His  Highness  Ferid  Pasha,  the  present  Grand  Vizier,  who,  as  Governor 
of  Eonia,  controlled  its  repair  to  Ak  Eupru,  the  frontier  of  the  Adana 
vilayet,  in  passing  through  which  the  governor,  Bahri  Pasha,  also  a 
painstaking  official,  looked  after  its  care. 

On  pp.  368  and  370  (Journal,  October,  1903),  Piof.  Eamsay  men- 
tions the  fact  that  the  modern  road  to  Tarsus  does  not  follow  the 
stream  from  the  Gates  all  the  way  down.  The  reason  for  this  is  a  very 
simple  topographical  one  as  this  Eastern  branch  of  the  Cydnus  river 
flows  to  it  some  15  miles  above  Tarsus  in  intricate  hilly  country,  and 
no  road  for  wheels  would  choose  such  a  direction.  The  load  seen  south 
of  Mezar  Oluk  ascending  the  opposite  hillside  does  not  lead  directly 
down  to  Tarsus  but  goes  across  the  hills  to  Namrun. 

The  traces  of  the  ancient  way  are  clearly  seen  to-day  in  the  pass  above 
Sarishekh.  That  place  derives  its  name  very  evidently  from  Sarekle 
Sheikh,  the  "  green-turbaned  "  Sheikh — ^in  other  words  the  Holy  Sheikh 
as  green  is  the  Moslem  religious  colour.  It  has  nothing  to  do  with 
"  Sare  Eshek,"  the  "  yellow  donkey,*  and  Langlois  was  right.  The  con- 
nection is  clear  between  this  name  and  the  •*  ttirbeh  "  or  "  ziaret,"  or  holy 
shrine,  mentioned  on  p.  371  {Journal,  October,  1903),  located  here.  That 
this  point  marks  also  the  junction  of  important  roads  is  self-evident 
from  its  topographical  position.  The  valley  down  by  Mezar  Oluk,  in 
which  the  modem  road  passes,  is  narrow  and  steep  compared  to  the 
more  open  passage  south-east,  which  holds  the  modern  post  road  from 
Adana  and  in  which  I  have  met  the  mail  travelling.     The  road  is 
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paved  in  parts,  probably  from  Ibrahim  Pasha's  time ;  it  was  evidently 
at  all  times  the  main  way  to  the  Gates  from  the  Cilidan  plain.  The 
andent  roa4  to  Tarsus  probably  passed  down  here  over  comparatively 
gentle  slopes,  and  also  the  Adana  road  which  bore  off  eastwards  when 
the  Tarsus  route  turned  south,  as  it  did  very  soon,  to  pass  down  the 
easy  valley  leading  towards  the  ruins  Ijing  to  the  west  of  Bairamli. 
These  ruins,  only  recently  visited  by  me,  are  on  a  high  plateau 
stretching  between  the  Cydnus  river  west  and  Bairamli,  and  covering 
an  enormous  extent  of  ground.  They  represent  either  the  ancient 
summer  residences  of  Tarsus  or  the  great  military  camp  for  its  defence 
towards  the  Gates.     I  traced  the  old  paved  way  through  it  by  the 


THE  TAURUS. 


triumphal  arch  still  standing  and  down  towards  the  plain  south  where 
it  is  lost  in  the  soft  soil ;  but  it  could  have  passed  anywhere  to  Tarsus 
where  that  city  then  lay  as  no  obstacle  intervenes.  Standing  south  of 
the  slopes  below  Sarishekh  and  looking  north  as  oue  travels,  the  way 
just  mentioned  is  the  natural  one  evidently  for  the  road.  It  is  direct 
and  easy,  the  present  road  bending  considerably  round  to  the  west  to 
gain  the  valley ;  an  ancient  way  passed  here  also,  perhaps,  but  hardly 
the  chief  one. 

Around  the  Gates  and  to  the  north  the  mountains  are  of  exceptioual 
interest.  They  are  here  cleft  asunder  by  two  great  natural  passages, 
the  valley  leading  north  towards  Kaiserie  and  the  passage  from  west 
to  south-east  of  the  Chakut  river.  Taking  those  to  the  west  of  the 
northern  valley  first,  we  have  the  square- topped,  not  very  high  block  close 
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to  the  Ghktes  as  far  as  the  Shahin  yalley  west,  which  drops  abruptly  on 
its  northern  flank  to  the  4000-feet-high  Tekir  plain,  across  which  we 
see  the  Bnlghar  Dagh  rising  gradually  to  the  north  and  north-west. 
This  great  mass  is  the  real  backbone  of  the  Tanros  range  from  this 
point  westwards  for  a  -considerable  distance.  Here  on  the  south  aud 
east  it  is  not  precipitous;  it  rises  gradually  in  well-wooded  and 
watered  hills  and  valleys  to  an  average  height  of  over  7000  feet,  from 
which  the  high  rocky  peaks  or  sugar-loaf  summits  continue  up  to  above 
11,000  feet.  On  the  north  side,  which  extends  along  the  Une  of  the 
Ohakut  river  and  to  Eregli,  this  mass  is  precipitous  almost  throughout 
to  its  base.  As  we  follow  the  valley  north  from  Tekir  the  Bulghar 
Dagh  prominent  points  seen  are  the  Buzgiar  Tepe,  Eochan  Dagh,  and 
Giaur  Dagh,  all  about  7500  feet.  Just  north  of  the  Ak  Eiiprli  (bridge), 
aross  the  Chakut,  rises  the  Earancha  Dagh,  a  prominent  conical  moun- 
tain about  7000  feet.  After  this,  on  the  west  side  of  the  valley  lead- 
ing north  towards  Eaiserie,  there  are  no  remarkable  peaks,  the  range, 
which  is  here  volcanic,  becoming  bare,  treeless,  and  uninteresting  in 
appearance,  falling  gradually  towards  Nigde  and  the  plains  round 
Develi  Eara  Hissar.  At  the  gates  to  the  east  we  have  the  Hajin 
Dagh,  steep  and  craggy,  about  6000  feet,  extending  north  as  far  as 
the  Ohakut  at  Anasha,  and  forming  the  western  boundary  of  this 
stream  as  it  descends  towards  the  Adana  plain.  To  the  north  across 
this  river  rises  the  beautiful  Ak  Dagh,  some  8000  feet,  followed  by 
the  Earanfi],  9500  feet,  all  parallel  to  the  valley,  which  leads  slightly 
east  of  north  to  Eaiserie,  narrow  at  the  bottom  and  only  2  miles  across 
from  peak  to  peak,  forming  one  of  the  most  picturesque  routes  in  the 
whole  Taurus  range. 

It  is  very  important  to  note  how  the  main  chain  has  here  turned 
northwards  for  20  miles  from  Bozanti  Ehan  to  the  Ala  Dagh  beyond 
Jevizli  Ehan  and  the  Earanfil  Dagh.  It  is  the  Ala  Dagh,  or  Bed 
mountain,  a  most  beautiful  and  striking  group,  rising  up  and  extending 
from  the  valley  we  have  been  following,  which  leads  the  Taurus  back 
into  the  original  course  eastwards.  My  notes  tell  me  how  I  turned 
from  the  Jevizle  Ehan,  height  4200  feet,  up  a  steep  rise  on  a  general 
bearing  of  60^  to  a  col  8000  feet  which  separates  the  Ala  from  the 
Earanfil  mountain.  There  are  juniper  trees  about  here.  The  track 
now  undulates  along  the  southern  slopes  of  the  Ala  at  a  general  height 
of  from  7500  to  8000  feet.  This  is  the  summer  home  of  many  semi- 
nomads,  or  Yuruks  whose  winter  villages  are  below  and  who  pass  a 
delightfully  healthy  and  bracing  summer  in  tents  up  here.  I  note  that 
we  are  on  a  general  bearing  of  70"' ;  in  many  places  there  is  snow  below 
us  in  the  deeper  ravines  (June  29, 1903).  On  p.  390  of  Jaumaly  October, 
1903,  in  a  note,  there  is  a  question  as  to  snow  lying  all  the  summer  on 
the  Ala  Dagh.  I  should  say  that  it  would  do  so  in  the  deep  clefts  on 
the  northern  side,  but  certainly  not  over  any  part  of  the  exposed,  open 
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gommits.  These  tower  above  lu,  grey  and  bold,  as  we  pass  along  a 
ronte  parallel  to  them ;  while  the  valleys  beneath  ns  stretch  away  to 
the  south  fnll  of  the  most  lovely  and  varied  wild  flowers,  rare  bnlbs, 
new  speoies  of  orchids  until  lately  nnknown  to  ns  at  home  bat  now  to 
be  found  in  Kew  Grardens.  Pine  and  cedar-covered  hills*  with  clear 
trout-streams  gurgling  down  between,  slope  to  the  great  Adana  plain ; 
everything  appears  to  combine  to  make  this  one  of  the  wildest  and  at 
the  same  time  in  summer  one  of  the  most  beautiful  parts  of  the  Taurus, 
stretching  away  eastwards  to  the  Seihun  river  and  beyond.  Forest 
begins  at  7500  feet ;  at  6500  feel,  gprows  densely,  while  juniper  is  found 
still  higher.  This  part  of  the  world  is  unknown  to  all  but  the  nomad 
and  to  two  or  three  Europeans.  The  traveller  Tchagachef  crossed  it 
from  south-west  to  north-east  once  many  years  ago.  I  have  been  over 
and  through  it  several  times  and  so  has  Prof.  Siehe,  a  very  learned 
botanist  with  whom  I  have  had  some  pleasant  journeys  and  who  is  well 
known  at  Eew. 

I  note  that  one  col  crossed  was  8200  feet.  The  highest  Ala  peaks — 
the  Demir  Kazek  and  Chakur  Dagh— are  10,500  feet  and  10,000  feet, 
or  perhaps  more.  They  lie  over  the  Ajiman  Yaila,  6500  feet,  where 
ancient  ruins  and  Greek  inscriptions  denote  the  wealth  of  the  copper  or 
iron  mines  around.  From  the  Adana  plain  or  the  sea  the  Ala  Dagh 
stands  out  a  remarkable  feature,  especially  when  white  with  snow  in 
winter. 

One  of  the  greatest  difficulties  experienced  in  my  passage  was  from 
the  kind  and  too  constant  hospitality  of  the  occupants  of  the  numerous 
groups  of  tents  through  which  the  road  lay.  At  each  the  invitation  to 
'*  bouyouroun  "  or  to  rest  and  to  partake  of  coffee  was  renewed.  They 
were  overjojed  to  find  a  stranger  who  could  give  them  news  in  their 
own  toDgue,  apart  from  their  innate  desire  to  be  hospitable.  To  refuse 
their  kindness  would  be  rude,  yet  to  accept  meant  an  interrupted  and 
slow  march.  Here,  as  indeed  everywhere,  the  people  are  most  friendly 
to  any  one  who  understands  their  ways  and  meets  them  halfway. 

At  the  tents  where  I  stopped  one  night  I  note  that  the  headman, 
or  *'  agha,'*  was  Mahmud  Agha,  from  a  village  on  the  Ohakut  stream 
just  above  Adana  town;  another  was  from  Chejeli  on  the  plain,  a 
third  from  below  Earsanti ;  all  from  permanent  villages.  This  brings 
us  to  a  point  of  some  importance  in  which  so  many  are  interested, 
namely,  the  nomad  question.  In  my  opinion  there  are  no  real  nomads 
left  in  the  western  and  northern  parts  except  the  few  Turkmans  who 
wander  about  almost  as  beggars  from  village  to  village.  The  nomad 
has  become  a  settled  villager  who  wanders  only  in  summer  when  the 
vermin  of  his  home  drive  him  and  the  green  pastures  and  cool  waters 
of  the  mountain  invite  him  to  take  to  his  tent  and  climb.  I  have 
seen  no  real  nomads  in  these  parts  during  nine  years  of  travel,  if  by 
that  word  we  mean  perpetual  tent-dwellers.     All  the  villages  of  the 
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Cilioian  plains  famish  the  summer  Turuk  and  semi-nomad  of  the 
Tanrns  pastures  and  vallejs.  I  think  the  real  nomad  now  dwells  only 
in  warm  parts  snch  as  Mesopotamia.  Up  north,  having  felt  the  comfort 
of  stone  or  mnd  walls  in  winter,  and  of  a  roof,  tent  life  at  that  season 
bas  become  a  joy  of  the  past  Pages  might  be  written  on  this  subject 
did  time  permit ;  let  me  just  add  that  in  all  my  travels  in  the  Taurus 
I  met  '*  friends "  whom  I  knew  in  their  villages  in  the  plains.  The 
Taurus  is  a  perfect  desert  from  October  to  March  and  in  the  plains  all 
now  dwell  under  roofs. 

To  return  again  for  one  moment  to  the  Ala  range,  it  is  impossible 
to  give  here  all  the  details  noted  but  before  leaving  it  the  fact  that  it 
bears  generally  70°  to  75^  must  be  emphasized — that  is,  slightly  north 
of  east.  This  continues  almost  to  the  Zamanti  branch  of  the  Seihun 
river  towards  Farash,  where  the  eastern  flank  of  the  group  rounds  off. 
On  all  the  maps  I  have  seen  the  Ala  Dagh  is  quite  wrongly  shown  as 
being  parallel  to  the  almost  north  and  south  valley  leading  towards 
Eaiserie,  doubtless  because  these  parts  were  not  explored.  I  have 
even  seen  the  Ala  Dagh  included  in  the  Anti-Taurus  which  is  quite 
wrong.  An  erroneous  impression  of  the  whole  range  is  thus  given 
as  it  must  appear  to  break  off  here,  the  country  to  the  east  of  the 
Hajin,  Ak,  and  Karanfil  peaks  being  comparatively  only  low  hills, 
and  the  Taurus  minus  the  Ala  group  would  be  invertebrate  indeed. 

The  Anti-Taurus  commences  beyond,  that  is  east  of,  the  2^manti 
river,  running  north  by  Shahr  and  Azizie,  incloding  the  Binbogba 
Dagh,  the  **  Thousand  bulls  "  mountain  to  the  west,  very  often  misspelt 
as  '^  Bimboa,"  doubtless  through  ignorance  of  its  derivation.  Similarly, 
between  Adana  and  the  Ala  Dagh  the  Pes  Dagh,  meaning  bare  or 
bald  mountain,  is  misspelt  Post.  Hundreds  of  such  cases  might  be 
given.  The  main  Taurus  is  lower  east  of  the  Ala  Dagh,  as  it  crosses 
by  Zeitun  and  south  of  Albistan,  but  it  is  a  well-marked  chain, 
nevertheless,  in  which  all  around  I  know  of  points  which  rise  steep 
and  craggy  to  7000  and  8000  feet  and  more. 

We  left  the  Bulghar  Dagh  risbg  high  to  the  north-west  of  the 
Cilician  Gates  and  bearing  off  south-west.  This  great  mass  is  a  curious 
mixture  of  rocky  peaks,  rounded  heights,  deep  precipitous  valleys  and 
easy  passes.  The  highest  points  are  towards  its  eastern  extremity  and 
the  centre,  to  the  Eouth  and  south-east  of  Balghar  Maden  ancient  silver- 
mines.  Here  the  most  prominent  are  the  Baimak  and  Choban  Huyuk 
peaks,  both  11,200  feet  high,  with  the  Kizil  Tepe  a  little  more  to  the 
east  and  not  quite  so  high.  This  is  a  magnificent  group  which  can  be 
ascended  from  the  Cilician  Qates  neighbourhood.  Proceeding  up  the 
Earle  Bogaz,  or  "  Snowy  Gorge,"  I  reached  the  top  of  this  valley  by  a 
fairly  easy  horse-track  in  four  hours  and  a  half,  height  6800  feet,  with 
tents  of  the  Gulek  villagers  now  up  here  (August  4,  1902).  Biding  on 
up  a  zigzag  path  along  the  now  steep  Bulghar  Dagh  slopes  the  Keche 
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Bel  or  pass  is  reaohed  at  8300  feet  which  leads  the  track  westwards  to 
Bulghar  Madeo,  We  turn  north  here  np  a  less  steep  path,  passing  the 
Qeal  Ear  Genlen  Tepe  close  to  our  right,  8800  feet,  and  reach  the  foot 
of  the  highest  point  in  the  Bnlghar  Dagh  at  9400  feet  Here  we  leave 
the  horses,  and  ascend  on  foot  the  round  dome-shaped  Ghoban  Huynk, 
which  rises  more  and  more  steeply  nntil  the  snmmit  is  reached. 
This  is  the  highest  point,  11,200  feet,  from  which  a  magnificent  view 
is  discovered  all  ronnd— to  Nigde  and  the  ArgaBos  mountain  to  the 
north,  and  to  the  sea  sonth.  The  ascent  is  fairly  easy  from  the  sonth 
bnt  craggy  peaks  tower  nearly  to  the  same  height  aronnd,  and  on  the 


SUMMITS  OF  THE  TAURUS. 

north  all  is  steep  and  precipitous.  Snow  lies  deep  everywhere  on  the 
northern  side  in  the  crevasses.  This  ascent  is  interesting  especially 
as  fixing  the  height  of  this  part  of  the  Taurus  range,  until  now  always 
nnder-estimated  and  sometimes  as  low  as  6000  feet«  It  is  really  the 
highest  part  from  the  Mediterranean  to  Lake  Van  if  we  except  Erjias 
Dagh  or  Argasus  mountain,  which  is  entirely  separate  from  and  to  the 
north  of  the  main  chain. 

Towards  the  west  these  mountains  continue  as  a  great  mass  at  an 
average  height  of  10,000  feet,  with  low  peaks  rising  here  and  there  to 
10,500  feet ;  and  it  is  not  until  nearing  the  south  of  Egreli  that  any  marked 
diminution  of  elevation  is  noticeable.  The  range  then  assumes  the 
shape  of  enormous  undulating  downs  or  uplands  upon  which  shepherds 
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wander  in  summer  and  the  moufflon  finds  yonng  grass,  while  the  ibex, 
or  wild  goat,  prefers  the  rooky  preoipioes  in  the  valleys  below.     The 
Dnmbelik  Dagh  follows  to  the  west  at  a  height  of  8000  feet,  gradually 
lowering  westwards,  nntil  south  of  Karaman  the  average  is  6000  feet, 
with  a  few  points  rising  to  7000  feet.     This  closes  in  the  Cilioian 
plains  to  the  west  at  the  sea  by  Selefke.     The  general  geological 
formation  is  Tertiary  limestone  in  the  outlying  hills  to  7000  feet,  here 
and  there  some  sandstone,  then  the  higher  mountains  are  Silurian 
metamorphio  limestone.    Favosite  ooral,  eolnmnar,  metamorphosed  into 
marble,  and  many  fossils,  are  found  at  about  7000  feet,  above  Namrun. 
The  only  wheel-traoks  across  the  Taurus  and  Amanus  range  passes 
or  roads  to-day  are  Selefke  to  Karaman,  the  Cilioian  Gkktes,  the  Beilan 
road  from  Alezandretta  to  Aleppo,  and  the  Sivas-Diarbekr  road«     The 
first  is  not  in  very  good  repair,  but  the  three  last  are  in  quite  fair 
order.    Another  cart-road  is  being  made  from  Sis,  vid  Hajin,  to  Sivas, 
and  a  sixth  wheel-track  from  Malatia  to  Marash  and  Aleppo.    Horse- 
tracks  cross  in  every  direction  and  at  many  points,  so  that  any  special 
mention  of  the  dozen  at  least  which  I  have  followed  from  Malatia, 
Albistan,  Sivas,  Geuksun,  Eaiserie,  Eregli,  Eonia,  Karaman,  or  Haleb 
(Aleppo),  to  the  Cilician  plains,  would  fill  more  space  than  we  can  now 
spare.    The  Taurns  south  of  Malatia  presents  another  beautiful,  inte- 
resting and  but  little-known  group.    I  crossed  it  in  October,  1902, 
following  from  Marash  a  very  fine  ancient  road,  said  to  be  a  Turkish 
one  from  the  capital  to  Bagdad,  but  probably  remade  over  the  Boman 
road  from  Geuksun  and  the  Anti-Taurus.    At  Belveren  it  branches  off 
south-east  to  Samsat,  the  ancient  Samosata,  to  be  joined  by  another 
ancient  road,   which  passed    south,  to  the  east   of    Adiaman,  from 
Malatia.     I  left  the  old  road  at  Belveren,  north  of  which  an  easy 
valley  leads  up  to  Malatia  where  the  new  wheel-road  is  passing  as 
it  comes  south  to  Aleppo,  and  1  followed  east  by  Besne  to  Adiaman, 
the  track  being  easy  all   this  way.     Here  1  struck  directly  north, 
following  generally  the  line  of  the  telegraph-poles  to  Malatia  by  a  road 
marked  on  no  map  and  probably  never  before  passed  by  a  European. 
It  is  a  wild  and  lovely  country,  inhabited  by  Sunni,  or,  according  to 
Turkish  Mohammedan  ideas,  orthodox  Kurds,  a  scant  population,  living 
in  villages  in  valleys  in  winter,  becoming  tent  nomads  in  summer; 
to   me   most  friendly  and   hospitable,  although  sometimes   attacking 
Gt)vernment  officials.     The  total  distance  across   is  68  miles  by  a 
track  bearing  slightly  west  of  north,  rising  up  the  Taurus  at  2^  miles 
from  Adiaman,  a  well-situated  town  of  seven  or  eight  thousand  souls, 
2600  feet  above  the  sea.     Then  follows  a  rise,  then  a  valley,  after  which 
we  climb  for  some  10  miles  to  the  Yailajik  pass,  5600  feet,  and  again 
descend,  bearing  forward  here  330^    So  we  proceed,  up  and  down, 
by  lovely  vallejs  and  magnificent  mountain  passes,  the  highest  crossed 
being  the  Merkezer,  6250  feet,  and  the  Su  Batan  Bel,  6450  feet.    After 
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this  last  paarage  we  begin  more  gradnallj  to  desoend.  The  geologioal 
formation  is  generally  Tertiary  limestone,  with  mnch  conglomerate. 
One  peculiarity  is  of  interest.  To  the  west,  over  Cilicia,  the  Tanms 
is  more  steep  and  rocky  on  the  northern  side,  whereas  here  we  have 
easier  and  more  ronnded  slopes  as  we  advance  towards  Malatia,  north. 
The  highest  peaks  aronnd  this  rente  were  the  Eiilbe  Dagh,  estimated 
at  at  least  8000  feet,  and  the  Su  Batan  Dagh,  7500  feet.  The  rente 
is  a  mountain  track  which  about  half-way  bends  round  again  slightly 
east  of  north.  Two  interesting  streams  are  passed  near  the  Su  Batan 
pass,  one  which  disappears  down  a  cleft  to  issue  out  again  far  down  a 


MABASH. 

valley,  and  the  Malatia  stream,  gushing  out  of  the  rocky  base  of  a 
mountain  by  the  road-side  and  flowing  down  a  nice  river  from  its 
source,  whidi  gives  the  town  below  the  gardens  and  fruit  for  which  it 
is  famous,  before  it  enters  the  Sultan  Su  and  the  Euphrates  to  the 
north  and  east,  a  few  miles  away.  Another  track  between  these 
towns  passes  slightly  east  while  the  ancient  road  crosses  farther  away 
by  Kiakhta. 

To  two  other  passages  only  across  Taurus  shall  I  allude :  the  first  in 
connection  with  the  Hittites  and  their  art,  upon  which  we,  who  have 
seen  their  traces  with  our  own  eyes,  are  especially  anxious  to  throw  light 
where  possible.    We  know  that  their  rock-sculpture  and  hieroglyphic 
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writing  extended  as  far  as  Pteria  to  the  north  and  to  Beyshehr  beyond 
Konia  to  the  west.  Prof.  Bamsay's  references  to  this  people,  on  p.  35 
of  his  'Historical  Geography,'  are  most  interesting.  He  states  that 
Syrian  Hittite  art  shows  greater  development  and  a  later  date  than  it 
did  in  Asia  Minor.  Conld  it  have  been  that  this  people  had  extended 
north  at  an  earlier  period  and  were  driven  back  sonth  before  a  new 
and  stronger  rising  power?  Or  did  they  jnst  come  np  to  this  high 
gronnd  in  summer  to  avoid  the  Syrian  sun  as  the  Yuruk  climbs  the 
mountain  Yailas  with  his  flocks  still  to-day?  On  the  same  page  we 
read  that  an  important  road  probably  existed  connecting  Pteria  with 
Assyria  by  the  Anti-Taurus  region  and  a  pass  between  Albistan  and 
Marash.  This  is  more  than  probable.  Its  natural  direction  would  be 
up  the  flat  valley  between  the  Kurt  Dagh  and  Amanus  range,  so  easy 
that  carts  pass  over  all  parts  to-day  south  of  Marash.  Beyond  that  to 
the  north  there  is  quite  a  choice  of  routes ;  I  having  crossed  the  Taurus 
here  myself  by  four  different  tracks.  Of  these  the  one  I  am  most  inclined 
to  select  for  the  ancient  way  crosses  the  Jihan  river  west  of  Marash 
and  follows  a  generally  easy  line  by  Tekir  Ehan  and  over  the  Ayer  Bel 
to  Greuksun,  distance  54  miles.  The  only  obstacle  is  the  Ayer  Bel,  or 
pass,  6600  feet  high,  but  the  ancient  road  turned  this  certainly  by 
making  a  detour  round  east  where  there  is  a  very  easy  and  low  passage 
by  the  valley  between  the  mountains.  At  Oeuksun  we^meet  the  ancient 
Boman  road  to  Albistan  from  the  Anti-Taurus  in  which  range  several 
easy  passes  exist  for  the  Pteria  road  to  have  traversed.  In  the  valley 
south  of  Marash,  already  referred  to,  we  see  at  Zinjerli,  close  to  the 
Baghche  pass  across  the  Amanus  range,  some  Hittite  remains  lately 
excavated  where  two  large  stone  lions  and  many  other  objects  were 
found.  They  are  not  extensive,  so  far  as  it  is  at  present  ascertained, 
covering  a  small  knoll  in  the  plain.  They  may  have  represented 
some  monument,  gateway,  or  military  post  on  the  ancient  road.  Bearing 
on  Prof.  Bamsay's  theory  it  is  important  to  note  that  west  of  the 
Amanus  and  south  of  the  Taurus,  that  is,  in  Gilicia,  I  know  of  no 
remains  which  can  be  said  with  certainty  to  be  Hittite.  Their  road 
lay  as  indicated ;  they  probably  did  not  cross  the  Amanus  westwards  to 
encounter  what  would  have  been  at  all  times  enemies  from  across  the 
seas  or  pirates  settled  on  the  Cilician  side. 

The  last  passage  across  the  Taurus  to  be  alluded  to  is  that  by  which 
Cyrus  despatched  Menon  and  his  light  troops  which  turned  the  Cilician 
Gates  in  their  descent  upon  Tarsus.  Ainsworth,  in  his  commentary, 
gives  the  route  as  passing  Kizil  Ohasmah,  Alan  Buzuk,  Mazatli,  Soli,  or 
Pompeiopolis,  and  onward  to  Tarsus.  I  do  not  know  from  what  source 
this  information  is  taken,  nor  do  I  recognize  the  first  two  places  named 
although  all  these  parts  have  been  examined  by  me,  but  I  am  under  the 
impression  that  Mazatli,  Soli,  and  Pompeiopolis  are  one  and  the  same. 
Most  probably  the  bend  south  towards  Earaman,  the  ancient  Laranda, 
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was  made  to  ayoid  the  direct  passage  from  Eonia  to  Tjana  across  the 
oomparativelj  desert  plain,  the  Axylon.  We  read^  I  think  in  Strabo, 
of  the  fertility  of  those  parts  around  Laranda,  and  of  the  beauty  of  the 
forests.  Cleopatra  is  said  to  have  been  given  a  forest  of  magnificent 
cedars  not  far  south  of  this  from  which  the  masts  for  her  Egyptian 
fleet  were  obtained.  It  is  sad  to  relate  that  the  Karaman  plain  to-day 
stands  treeless,  the  rain  and  water  supply  thereby  reduced ;  and  passing 
through  Cleopatra's  cedar  forest  a  couple  of  years  ago  I  found  its 
remnants  lying  in  ashes  around,  a  fire  having  just  occurred.  If  Menon 
branched  o£f  here  south-east  he  would  have  had  a  choice  of  two  direct 
and  easy  routes  to  Tarsus;  the  more  northern  from  Earaman  to 
Ibraila,  Eorash,  and  across  the  broad,  flat  Dnmbelik  plateau,  down  the 
easy  pass  of  that  name  by  Chatal  Cheshme  (where  the  ancient  road 
remains  to-day  in  fair  preservation),  and  on  by  easy  gradient  to  the 
plain  north-west  of  Tarsus.  This  is  a  remarkably  easy  way ;  no  doubt 
in  ancient  times  chariots  could  pass.  Further  south  an  equally  easy  road 
passed  by  Maghra  and  Efrenk,  joining  the  one  just  mentioned  south  of 
the  Dumbelik  pass,  and  which  traversed  a  more  fertile  district.  There 
are  ancient  ruins  and  inscriptions  on  both  ways.  The  Pompeiopolis 
road  would  lead  down  to  the  coast  south,  causing  a  great  detour  and 
being  steeper.    It  is  difficult  to  trace  a  reason  for  such  a  diversiou. 

The  passage  of  some  of  those  ancient  roads  to-day,  especially  of 
those  in  wonderful  repair  leading  from  the  coast  around  Corycus  and 
the  ancient  island  of  Elaausa  ^towards  Olba,  suggests  at  once  the 
thought  of  how  horses'  hoofs  were  treated  in  those  days  for  passage 
over  such  great  blocks  of  smooth  stone.  It  would  appear  that  they 
were  not  shod.  In  endeavouring  to  solve  the  interesting  question  as  to 
when  horseshoes  were  first  used,  I  made  inquiries  at  the  Quirinal 
Museum  in  Bome  last  autumn,  and  found  that  this  was  apparently  in 
Mai'cus  Aurelius'  reign  (161  a.d.),  and  the  proof  lies  in  his  own  equestrian 
statue  in  that  museum,  where  his  horse's  uplifted  foot  shows  the  shoe 
with  six  nails,  whereas  previous  sculpture  only  gives  the  uncovered 
hoof.  This  is  hardly  an  unnecessary  digression  as  the  subject  must 
interest  all  of  us  deeply  who  have  wondered  as  we  looked  upon  such 
roads.  I  have  to  thank  the  British  Museum  also  for  information  on 
this  matter. 

The  last  completed  section  of  the  Bagdad  railway  extension  is  now 
open  to  traffic  to  a  point  a  little  east  of  Eregli.  Crossing  the  intervening 
hills  east  the  next  section  will  reach  the  Chakut  river  and  follow  its 
direction  down  generally  by  Bozanti  and  beyond  to  a  point  south  of  the 
*'  Earth  bridge,"  already  described,  when  it  will  pass  by  tunnel  to  the 
south  side  of  the  Taurus.  Here  will  be  a  loop  or  bend  west,  and  again 
back  east,  in  order  to  bring  the  line  to  the  plain  level  by  a  gentle 
incline  along  the  contours  of  these  hills.  I  use  the  future  tense 
advisedly,  being  of  opinion  that  this  will  be  an  accomplished  fact  in  a 
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not  very  remote  period.  No  insuperable  engineering  difficulty  presents 
itself.  The  Chakut  oourse  is  selected,  and  the  line  will  not  pass  near 
the  Cilician  Gates,  in  order  to  avoid  the  rise  from  Bozanti  at  2600  feet  to 
the  Tekir  Col  at  4250  feet,  with  a  subsequent  proportionately  increased 
descent  to  Adana.  The  points  to  be  considered  in  connection  with  thifl 
enterprise  are  political,  commercial,  and  strategic.  It  is  said  that 
Turkey  is  very  desirous  that  it  should  be  carried  through,  and  Germany 
appears  to  be  so  equally.  These  are  powerful  factors  towards  its 
success.  The  total  cost  is  estimated  at  from  twenty  to  twenty-five 
millions,  a  large  amount  but  one  which  need  not  necessarily  be  found 
in  one  sum.  If4we  do  not  join  in  the  enterprise  the  line  will  be  pro- 
bably constructed  by  degrees  in  comparatively  easily-financed  sections. 
It  is  hardly  necessary  to  dwell  here  upon  the  self-apparent  politioal  as 
well  as  commercial  interest  to  be  derived,  from  such  a  railway  traversing 
all  this  country,  by  a  foreign  power  engaged  in  its  construction  and 
management. 

The  argument  that  it  cannot  pay  is  often  brought  forward  as  a 
reason  for  holding  aloof  from  the  scheme.  This  argument  is  really  one 
in  which  Turkey  alone  is  financially  interested  as  she  would,  by  the 
kilometric  guarantee  system,  be  obliged  to  secure  the  payment  of  a  fixed 
rate  of  interest  from  other  funds  to  the  bondholders.  It  is  also  some- 
times said  that  the  railway  cannot  be  a  commercial  enterprise  and  that 
no  other  line  in  the  country  pays.  If  we  look  at  this  matter  from  a 
Turkish  commercial  standpoint  we  see  that  the  Anatolian  railway  pays 
enormously.  All  around  it  to  Angora  as  well  as  to  Eonia  prices  of 
cereals  have  increased  considerably  in  value  as  well  as  in  the  quantity 
produced,  a  measure  of  wheat  having  jumped  from  20  or  25  to  60  and 
70  piastres.  Nor  should  we  lose  sight  of  a  strong  humanitarian  argu- 
ment in  the  greatly  increased  prosperity,  wealth,  and  happiness  of  the 
population.  The  camel  and  pack-horse  traffic  plying  before  to  the  coast 
now  feeds  the  railway  from  the  interior.  The  Angora  kilometric 
guarantee  fund,  being  no  longer  required  there,  has  been  transferred  to 
the  Konia-Eregli  section. 

The  Eregli-Adana  section  will  hardly  come  under  paying  conditions 
at  first  as  the  Adana-Mersina  railway  carries  to  the  coast,  but  as  soon 
as  the  main  line  passes  to  the  east,  beyond,  and  down  through  Meso- 
potamia, the  advantage  to  Turkey  will  be  enormous  as  well  as  to 
universal  trade.  All  those  parts,  now  necessarily  a  nomad  traversed 
grazing  country  because  no  means  of  profitable  transport  exist,  will, 
with  the  advent  of  the  railway,  and  of  irrigation  later,  become  one  of 
the  finest  cotton  and  grain  producing  parts  of  the  world.  It  must  not 
be  said,  therefore,  that  this  line  cannot  pay  or  prove  to  be  of  commercial 
advantage.  Nor  should  it  in  any  way  clash  with  our  own  already- 
established  trade  interests,  our  great  lines  transferring  some  of  their 
ships  to  the  gulf,  our  river  steamen  from  Bagdad  to  the  sea  reaping 
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the  advantagee  of  increased  prodnotion,  cominercey  and  local  wealth, 
and  competing  easily  with  the  railway  in  freights.  We  need  not  enter 
here  into  the  strategic  advantages  to  Turkey  to  be  derived  from  this 
lina  The  qnestions  to  ask  are,  can  this  railway  be  made  without  onr 
participation ;  and  if  we  participate,  can  we  obtain  the  conditions  and 
guarantees  of  every  description  which  we  may  feel  bound  to  demand  ? 
I  have  no  doubt  that,  when  the  proper  moment  oomes,  the  aflSrmative 
to  the  second  will  render  the  first  question  superfluous,  and  if  this 
civilizing  and  beneficial  undertaking,  the  railway  to  the  Persian  gulf, 
be  ever  an  accomplished  fact  it  will  be  so  with  the  full  measure  of 
Ghreat  Britain's  participation  and  goodwill. 


Before  the  paper,  the  Pbksidknt  said  :  I  now  introduce  to  you  Colonel  Massy* 
who,  after  having  served  bis  country  as  an  officer,  has  been  for  the  last  nine  years 
in  the  consular  service,  seven  of  which  have  been  passed  in  Asiatic  Turkey,  about 
which  he  is  going  to  speak  to  us.  But  those  seven  years  were  not  spent  in  a 
consular  office.  They  were  employed  in  going  about  the  country  doing  very 
valuable  consular  work,  and  at  the  same  time  very  valuable  geographical  work. 
Colonel  Massy,  having  been  a  long  resident  and  traveller  in  those  districts,  has 
had  very  marked  advantages  over  the  ordinary  traveller  or  explorer  who  passes 
through  a  region.  In  the  first  place,  he  was  familiar  with  the  language  of  the 
coimtry ;  I  understand  that  he  talks  Turkish  like  a  native,  and  he  also  has  some 
acquaintance  with  native  dialects  and  other  tongues  on  the  borders.  But  even 
more  than  that,  Colonel  Massy,  from  living  there  and  travelling  there,  has  long 
ago  become  acquainted  with  the  idiosyncrasies  of  the  various  tribes  and  peoples 
who  inhabit  those  regions,  ao  that  he  is  and  has  been  in  an  exceptional  position 
for  acquiring  information  both  rapidly  and  accurately.  Any  one  knows^  of  course, 
who  goes  for  the  first  time  to  a  new  country — it  is  astonishing  how  little  Asia 
Minor  has  been  travelled  over — the  difficulties  met  with  from  want  of  knowledge 
of  the  language  or  from  friction  with  the  people.  Colonel  Massy  has  had  none 
of  those  difficulties.  We  welcome  him  as  a  representative  of  that  great  consular 
service  which  in  various  parts  of  the  world  has  done  such  admirable  geographical 
work.    I  call  upon  him  to  read  his  paper. 

After  the  paper,  the  Prbsidbnt  said :  I  noticed  that  Colonel  Massy  referred  in 
the  course  of  his  paper  to  Sir  Charles  Wilson,  who  I  think  is  one  of  the  oldest 
Fellows  of  this  Society  who  has  travelled  in  Asia  Minor  and  written  on  it.  I  am 
afraid  he  is  not  here  to-night.  As  we  cannot  get  the  oldest  of  our  travellers  we 
will  get  one  of  the  youDgest,  and  I  venture  to  call  on  the  Earl  of  Ronaldshay. 

The  Eabl  of  Bonaldshat:  I  should  like,  if  I  might  venture  to  do  so,  to 
congratulate  Colonel  Massy  on  the  very  interesting  and  important  paper  he  has 
read  to  us  this  evening.  I  think  it  is  a  paper  which  has  been  listened  to  with 
interest  and  attention  by  everybody  here  present,  and  it  is  certainly  a  paper 
of  especial  interest  to  myself  in  that  it  has  gone  a  very  long  way  in  filling  up 
the  many  blanks  necessarily  left  in  a  picture  formed  from  a  merely  cursory  personal 
inspection  of  some  parts  of  the  country  which  he  has  so  admirably  described.  I 
should  like  to  say  I  fully  support  what  Colonel  Massy  has  said  with  regard  to  the 
maps  of  the  country.  I  only  hope  that  the  vast  knowledge  and  experience  he  must 
have  acquired  in  the  seven  years  he  spent  in  that  country  will  be  devoted  in  the 
future  to  correcting,  improving,  and  bringing  up  to  date  the  maps  that  are  already 
in  existence.    I  think  you  will  agree  with  me  that  it  is  to  men  like  Colonel  Massy, 
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who  are  in  a  position  to  make  a  long  reeidenoe  and  carry  out  extensive  journeys 
in  snch  countries,  that  we  must  turn  to  get  accurate  geographical  information. 
I  know  only  too  well  the  difiQculties  which  confront  the  casual  traveller  in  deter- 
mining, for  instance,  geographical  names  from  mere  verbal  information  which  he 
may  receive  in  the  country.    The  casual  traveller,  unlike  men  who  reude  in  the 
country,  is  probably  not  very  well  acquainted  with  the  language  of  the  people 
among  whom  he  is  moving.    I  think  Colonel  Massy  will  probably  tell  you  that 
geographical  names  are  for  the  most  part  based  upon  everyday  objects.    In  some 
parts  of  Asia  that  is  a  system  which  is  given  an  even  further  extension.     I 
have  come  across  instances  among  the  Kirgis  in  Central  Asia  where  they  carry 
the  custom  so  far  that  the  object  which  is  first  seen  by  the  mother  after  she  has 
given  birth  to  a  child  is  very  frequently  responsible  for  the  name  of  the  child. 
That  is  a  custom  which  we  can  understand  is  apt  to  be  of  very  considerable 
inconvenience  to  the  aforesaid  children.    I  remember  myself,  when  travelling  in 
Central  Asia,  coming  across  a  Eirgiz  man  whose  moUier  had  the  misfortune 
to  see  three  old  ladies  at  the  door  of  her  tent  shortly  after  she  had  given  birth 
to  her  son,  and  'Hhree  old  women,"  or  what  is  the  equivalent  to  "three  old 
women"  in  the  Eirgiz  vernacular,  was  the  name  that  man  was  destined  to  carry 
to  his  grave.     That  is  only  one  of  the  many  difficulties  which  surround  the 
casual  traveller,  which,  I  think  you  will  agree  with  me,  melt  and  disappear  before 
the  knowledge  and  experience  of  men  like  Colonel  Massy,  who  have  had  the 
opportunity  of  long  residence  in  the  country.    Now,  sir,  I  am  bound  to  admit  that 
it  is  Eastern  politics  and  Eastern  diplomacy  and  Eastern  intiigue  which  have 
formed  the  magnet  that  has  been  chiefly  instrumental  in  drawing  me  to  visit 
the  more  uncivilized  countries  of  Asia,  and  I  am  not  going  to  say  many  words 
lest  I  should  run  the  risk  of  being  ruled  out  of  order  in  travelling  from  the 
domains  of  geography  into  the  realms  of  politics.    There  is  one  border,  however, 
where  they  may  be  said  to  meet,  and  which  can  be  described  as  common  ground  to 
both  these  sciences,  and  I  would  venture  to  say  one  word  which  should  touch  upon 
these  zones.    I  think  it  has  been  said  by  Colonel  Massy  that  travel  and  exploration 
act  as  an  incentive  to  the  historical  study  of  the  region  traversed.     I  thiuk 
he  might  have  said  with  equal  truth  that  travel  over  and  exploration  in  those 
countries,  which  slowly  but  surely,  willingly  or  unwillingly,  are  being  forced  into 
the  vortex  of  world-movement,  throw  a  very  much-needed   light   upon    the 
probable  or  possible  direction  of  the  advance  of  powerful  and  expanding  neigh- 
bours.    If  I  might  give  you  an  instance  of  what  I  mean,  I  might  quote  the 
case  of  eastern  Persia.    It  is  essential  that  those  who  are  responsible  for  the 
defence  of  our  Indian  Empire  should  know  whether  the  physical  conformation  of 
Khurasan  will  invite  or  admit  of  the  building  of  railways  from  north  to  south 
aloDg  the  western  frontier  of  Afghanistan.    Speaking  personally  from  my  own 
experience,  I  am  inclined  to  agree  with  the  conclusions  of  Sir  Thomas  Holdich  that 
they  will  not  do  so,  but  whether  that  be  so  or  not  is  perhaps  bende  the  point  in 
the  discussion  this  evening.    The  point  is  that  a  satisfactory  conclusion  can  only 
be  arrived  at  from  accurate  knowledge  of  the  physical  geography  of  the  countryi 
and  in  that  connection  I  think  Colonel  Massy  has  raised  a  very  interesting  point 
in  the  remarks  he  has  let  fall  with  regard  to  the  future  construction  of  railways 
across  the  Taurus  mountains.    Now,  I  have  travelled  on  the  Taurus  mountains  in 
mid-winter,  and  I  might  say  incidentally,  that  my  experience  is  in  entire  accord- 
ance with  the  conclusions  Colonel  Massy  has  come  to  with  regard  to  nomad 
life  in  that  ooimtry ;  that  is  to  say,  genuine  nomads  are  practically  non-existent, 
and  the  tent-dwellers  retire  during  the  severe  winter  to  the  more  substantial  abode 
of  the  permanent  villages  in  the  plains.    Now  as  to  the  railway  itself,  we  have 
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been  told  on  the  authority  of  no  lees  an  expert  than  Prof.  Bamflay,  that  for  the 
first  30  or  40  miles  from  the  time  that  railway  passes  into  the  range  of  the  Taurus 
mountains  no  engineering  difficulty  whatsoever  would  be  met  with.  The  railway 
for  the  first  30  or  40  milee  beyond  its  present  terminus  will  only  meet  with  a 
continual  and  easy  descent  through  an  easily  traversed  valley.  Bat  beyond  this 
pointy  beyond  a  little  place  which  I  think  Colonel  Massy  described  as  Bosanti» 
the  railway,  instead  of  following  the  usual  route  through  the  Oilidan  (}ates, 
will  be  carried  along  the  course  of  the  Chakid  Su,  and  it  is  as  to  the  nature  of 
that  piece  of  country  that  I  should  like,  if  I  could,  to  obtain  some  rather  more 
detailed  information,  for  it  is  here  that  the  one  great  obstacle  which  the  railway 
will  be  confronted  with  will  be  met.  We  have  it  once  more  on  the  authority 
of  Prof.  Bamfay  that  the  glen  at  this  point  comes  to  an  end  before  what  he 
describes  as  a  wall  of  nearly  2000  feet  in  height^  with  hardly  any  room  for 
curves,  and  I  was  told  by  an  engineer  in  charge  of  the  railway  construction  at 
Eonia  that  something  like  seventy  tunnels  would  be  required  before  it  could 
be  carried  to  the  Cilician  plain.  Seeing  that  Colonel  Massy  has  expressed  an 
opinion  that  that  railway  will  be  built  in  the  near  future,  I  should  very  much 
l^e,  if  it  were  possible,  to  extract  from  him  or  from  anybody  else  who  may  be 
{absent  some  rather  more  detailed  information  as  to  the  difficulties  with  which  the 
engineers  will  be  confronted  in  the  course  of  that  section.  I  certainly  hold  the 
opinion  that  sooner  or  later  the  people  of  this  country  will  be  approached  with 
a  view  to  securing  the  co-operation  of  this  country  in  the  enterprise  which  is 
known  as  the  Bagdad  railway  scheme,  and  I  do  hold  that,  when  the  time  comes, 
the  men  who  are  called  upon  to  deal  with  that  situation  should  be  in  possession  of 
as  complete  a  knowledge  as  possible,  from  a  political,  a  commercial,  and  a  finandal 
aspect,  and  from  the  one  which  interests  us  this  evening,  from  a  geographical  point 
of  view.  Now,  sir,  it  is  in  order  that  I  might  have  the  pleasure  of  congratulating 
Colonel  Massy  on  the  very  interesting  paper  which  he  has  been  good  enough  to 
give  us  this  evening,  and  also  that  I  might,  if  possible,  extract  a  little  further 
detailed  information  either  from  him  or  from  any  one  else  who  has  travelled  over 
the  country  that  I  have  ventured  to  enter  upon  your  discussion  with  these  few 
brief  remarks. 

The  Pbbsidsnt  :  I  understand  there  is  a  lady  present,  Miss  Jebb,  who  has 
travelled  over  the  line ;  if  she  is  here,  I  hope  she  will  honour  us  with  a  few 
observations. 

Miss  JsBB :  I  have  been  asked  by  Colonel  Massy  to  say  a  few  words  to-night 
because  I  happen  to  have  travelled  on  the  particular  line  which  the  Bagdad  railway 
is  supposed  to  be  going  to  follow,  but  I  must  apologise  for  not  having  any  quali- 
fications to  speak  before  the  members  of  the  Royal  GFeographical  Society,  and  I 
have  nothing  at  all  profound  to  say.  I  would  like  to  say  that  I  am  glad  of  this 
opportunity  to  make  it  known  how  Colonel  Massy  fulfilled  one  of  the  functions 
of  a  Tic«-^x)nsul  in  a  way  which  I  would  like  to  see  others  follow — that  is  to  say, 
he  encourages  travellers.  If  it  had  not  been  for  Colonel  Massy,  I  think  it  is  quite 
certain  that  neither  I  nor  my  companion  would  have  had  the  opportunity  of 
travelling  where  we  did. 

One  point  Colonel  Massy  mentioned  about  his  experience  in  the  Taurus 
I  would  just  like  to  comment  on.  I  also  have  travelled  in  the  Taurus  mountains 
in  winter,  and  I  can  endorse  what  has  been  said  with  regard  to  there  being 
no  nomadic  tribes.  I  met  with  no  nomadic  tribes.  But  there  is  one  remark 
of  Colonel  Massy's  I  cannot  endorse — ^he  says  the  roads  through  the  Cilician  Gates 
were  excellent  a  few  years  ago,  and  good  for  carriages.  I  can  only  suppose  he  has 
lived  so  long  in  a  country  where  the  standard  of  roads  is  not  good,  that  his 
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standard  is  lower  than  mine.  I  also  passed  through  the  Cilician  Gkttes,  and  it  was 
in  a  pouring  rain  and  very  heayy  inist,  and  I  can  certainly  say  that  the  road  would 
be  as  easy  to  drive  a  carriage  over  as  perhaps  the  chdrs  occupying  this  room.  We 
travelled  from  Eonia,  the  terminus  of  the  Anatolian  railway,  to  Olu-Eishlu,  and 
from  there,  instead  of  going  by  the  usual  route  on  to  Bozanti,  we  struck  across 
the  Taurus  mountains  and  came  over  a  pass  jnst  above  Bulgbar  Maden.  I 
happen  to  have  an  altitude  there,  and  I  mention  It  because  it  rather  illustrates 
what  Colonel  Massy  has  said  about  the  range  of  the  Taurus  being  underestimated. 
Where  we  passed  over  the  range  it  was  5800  feet,  and  we  seemed  hardly  to  have 
got  any  way  to  the  top  of  the  towering  masses  above  us,  so  that  I  should  certainly 
think  that  6000  feet  is  a  great  deal  too  low  to  fix  as  the  average  height  of  the 
range.  There  is  another  thiog,  referring  to  the  question  of  the  Bagdad  railway — 
we  followed  the  course  of  the  larger  towns  to  the  north,  which  I  believe  the  rail- 
way will  miss.  It  has  often  struck  me  what  a  great  agricultural  opening  there 
would  be  if  the  lice  followed  this  course.  Between  Urfa  and  Birejik  on  the 
Euphrates,  it  struck  me  as  an  agriculturalist  that  the  soil  was  tremendously  fertile, 
and  a  great  deal  of  it  was  under  cultivation ;  there  did  not  seem  any  engineering 
difficulty  in  going  straight  to  Urfa  with  a  branch  to  Aleppo.  Colonel  Massy  has 
alluded  to  the  difficulties  of  maps,  and  I  am  sure  any  traveller  in  that  country  will 
endorse  that.  We  were  very  much  inconvenienced  very  often  by  the  fact  that 
the  local  people  never  seemed  to  have  heard  of  any  village  about  10  miles  distant 
from  themselves,  and  if  they  had  heard  of  it,  it  generally  had  four  or  five  different 
names  from  that  marked  on  the  map.  We  were  told  that  it  was  particularly 
unsafe  for  two  women  to  travel  alone  in  Turkey.  I  can  only  say  that  I  do  not 
suppose  I  have  ever  been  so  well  treated,  or  so  well  looked  after,  or  so  courteously 
received  as  during  the  seven  months  when  my  friend  and  I  travelled  alone  in  Asia 
Minor.  We  had  opportunities  which  perhaps  even  Colonel  Massy  did  not  have, 
for  we  were  able  to  go  into  the  harems  and  Bee  a  good  many  of  the  women,  and 
in  that  way  I  think  we  saw  one  side  of  Turkish  life  which  certainly  men  travellers 
do  not  get  to  see  at  al).  It  is,  of  course,  no  use  dilating  on  the  difficulties  of 
travel  in  that  country,  because  if  we  did,  I  think  people  in  this  country  would 
think  we  were  drawing  a  long  bow. 

Sir  Clements  Mabkhah  :  I  have  very  little  right  to  join  in  this  discussion 
and  there  is  very  little  time  to  do  it  in.  My  personal  knowledge  of  Asia  Minor 
is  entirely  confined  to  one  spot,  though  that  is  a  very  interesting  spot-,  on  the  eastern 
coast ;  but  Asia  Minor  has  long  been  interesting  to  all  geographers,  because  from 
the  fifteenth  century  it  has  been,  geographically  speaking,  until  quite  recently  an 
almost  unknown  country.  It  has  been  one  of  our  Temjt  Beclusct  like  the  central 
part  of  Africa  fifty  years  ago,  and  yet  in  Asia  Minor  the  most  interesting  his- 
torical events  have  taken  place.  I  think  we  must  all  at  some  time  or  other  have 
been  entraoced  by  the  thought  of  those  ten  thousand  Greek  explorers  marching 
along  the  whole  length  of  Asia  Minor  with  such  an  accomplished  geographer  for 
their  guide  as  Xenophon.  Bat  our  geographical  forefathers  were  quite  unable  to 
follow  him,  on  account  of  their  total  geographical  ignorance  of  Asia  Minor.  Major 
RenneU,  the  greatest  of  Eoglish  geographers,  attempted  to  do  so^  but  he  had  nothing 
to  help  him  but  the  inaccurate  map  of  D^Anville ;  which,  among  other  things,  was 
one  degree  out  in  latitude,  therefore  many  of  his  remarks  are  now  valueless.  But 
I  would,  in  a  few  words,  wish  to  remind  the  Fellows  of  this  Society  how  much  we 
have  tried  during  our  whole  history  to  further  the  exploration  of  Asia  Minor. 
In  our  very  beginnings,  when  we  were  very  poor,  we  contributed  close  upon  two 
thousand  pounds  to  aid  Mr.  Ainsworth's  Kurdistan  expeditioD.  The  labours 
of  our  former  President,  Mr.  Hamilton,  the  more  voluminous  labours  of  our 
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Yice-Fresident,  Colonel  Leek^  were  the  foreninnen  of  very  splendid  work  which  has 
heen  accomplished  in  more  recent  times,  and  this  Society  has  done  ail  it  could  to  help 
and  encourage  exploration  by  subscribing  to  the  Exploration  Fund,  by  brining  out 
that  valuable  work  of  Prof.  Ramsay  V,  *  The  Historical  Qeograpby  of  Alia  Minor,' 
and  by  lending  our  instruments  to  many  travellers  in  the  country.  But  still, 
until  we  received  the  results  of  these  explorations  we  were  in  great  ignorance  of 
Asia  Minor.  But  we  must  now  feel  what  a  good  return  we  have  had,  consisting 
of  the  labours  of  such  men  as  Bamsay  and  Wilson,  and  My  res  and  Hogarth ;  and 
another  result  has  been  the  valuable  map  of  Colonel  Maunsel,  and  still  another 
the  excellent  paper  we  have  just  listened  to  from  Colonel  Massy.  I  think 
we  must  all  have  been  impressed  by  this  Uci^  that  there  can  be  no  intelligent 
knowledge  of  history  without  the  help  of  geography,  and  for  that  reason  I  think 
that  the  work  that  has  been  done  by  this  Society  to  encourage  exploration  in  Asia 
Minor  is  work  of  which  we  may  be  proud,  and  I  trust  we  shall  be  able  to  continue 
to  do  so  on  every  possible  opportunity. 

t  The  PBEsiDEirr :  The  hour  is  now  so  late  that  I  am  afraid  we  have  no  time  to 
call  upon  other  speakers.  I  will  simply  propose  a  hearty  vote  of  thanks  to  Colonel 
Massy  for  his  excellent  paper. 

Colonel  Mabst  :  I  should  just  like  to  answer  Lord  Bonaldshay.  Everything 
is  a  matter  of  comparison,  and  when  one  travels  over  some  of  those  almost  tract- 
less  mountiuns,  he  will  find  his  ideas  of  a  road  somewhat  changed.  These 
roads  you  could  pass  on  wheels.  As  to  the  railway,  I  do  not  think  there  will  be 
very  many  tunnels  at  all.  I  happened  to  stop  in  that  country  for  over  a  week 
with  the  engineers  when  they  were  considering  the  routes  by  which  it  would  be 
best  to  reach  the  Chakut  river.  Then  it  would  reach  the  Tauros,  and  then  it 
would  pass  through  one  single  tunnel,  and  that  would  be  a  very  long  one ;  but 
having  passed  out  of  that,  the  railway  would  take  a  bend  to  the  south,  and  then 
it  would  bend  to  the  west,  gradually  going  to  the  side  of  the  cliff.  The  whole 
height  is  not  great,  and  then  there  would  be  the  tunnel ;  that  would  bring  it  to 
about  800  feet,  and  then,  bending  round  the  loop,  it  would  reach  the  plain.  I 
don't  think  I  have  anything  further  to  say,  except  to  thank  you  for  the  great 
patience  you  have  shown  in  listeidng  to  my  paper. 


A  JOURNEY  AMONG  THE  HIGHLANDS  OF  CHILL* 

By  E.  C.  YOUNQ. 

The  following  lines  describe  the  writer's  experiences  daring  an  autumn 
journey  in  North  China,  in  the  province  of  Chili.  The  greater  part  of 
the  province  of  Chili,  it  should  be  explained,  is  a  vast  alluvial  plain 
which  stretches  northwards  from  the  Gulf  of  Chili  to  the  mountainous 
region  which  separates  it  from  Shansi  and  Mongolia,  and  it  was  in 
this  latter  district  that  the  jonrney  was  made  in  the  antnmn  of  1904. 
The  chief  object  of  the  expedition  was  to  explore  a  little-known  and 
imsarveyed  district  to  the  north  of  Cho  Chan,  a  large  provincial  town 
on  the  Franco-Belgian  railway  between  Fekin  and  Pao-ting  Fu.  A 
route  survey  was  to  be  made  for  the  benefit  of  the  British  Intelligence 
Branch  of  the  North  China  command,  and  much  kind  assistance  was 
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received  from  Oolonel  Wingate,  the  head  of  the  department,  who 
moreover  despatched  an  Indian  surveyor,  Abbaz  Ehan  bj  name,  to 
assist  in  the  survey.  A  secondary  but  also  important  part  of  the 
scheme  of  operations  was  to  trace  as  much  as  possible  of  the  course 
of  a  river  called  the  Chu-ma  Ho,  which  as  yet  had  only  been  partially 
surveyed.  My  party  consisted  of  seven  members  besides  myself,  viz. 
Abbaz  Khan,  my  "boy"  or  body-servant,  a  Chinese  Mohammedan  to 
cook  and  "do'*  for  the  Indian,  three  survey  coolies,  and,  last  but  not 
least,  an  English  sheep-dog  of  mine  called  "  Shep." 

The  first  day's  march  from  Cho  Chau  was  over  a  level  plain  which 
stretched  almost  to  the  foot  of  the  hills,  and  it  was  not  until  well  on 
in  the  afternoon  that  the  ground  began  to  rise ;  the  road  now  became 
rougher  and  rougher,  and  was  sunk  below  the  level  of  the  ground,  in 
some  cases  to  a  depth  of  15  feet.  Leaving  the  main  road,  we  struck 
across  country,  and  by  dusk  reached  the  tiny  hamlet  of  San-tsaw-an, 
nestling  in  a  valley  formed  by  the  spurs  of  a  prominent  mountain 
which  was  our  objective. 

The  following  morning  broke  fine,  and,  after  an  early  breakfast, 
arrangements  were  made  for  the  ascent  of  the  mountain  (Peak  No.  23, 
as  it  was  called),  a  "fixed  point"  on  the  maps  of  the  Intelligence 
Department,  from  which,  being  3500  feet  high,  it  was  hoped  that  a 
useful  reconnaissance  of  the  country  before  us  might  be  made,  whilst 
possibly  a  glimpse  of  the  Wu-tai  Shan — a  mountain  of  some  9000  feet, 
situated  in  the  direction  of  our  route — ^might  be  obtained.  Peak 
No.  23  was  an  innocent-looking  mountain,  resembling  in  shape  the 
half  of  a  sugar-loaf,  and  in  the  clear  morning  air  it  looked  so  dose 
and  easy  of  ascent  that  we  gaily  contemplated  returning  by  lunch- 
time.  No  provisions  were  carried,  therefore,  and  those  of  the  party 
who  were  not  selected  for  the  ascent  were  ordered  to  remain  in  camp 
and  stand  by  to  pack  the  mules  and  strike  tents  as  soon  as  they  saw 
us  returning.  The  path  was  a  mere  goat-track,  which,  leading  over 
a  low  pass,  dipped  down  into  the  valley  which  lay  immediately  at  the 
foot  of  the  peak.  Here  we  engaged  a  guide  from  some  peasants  working 
in  the  fields,  and  after  about  a  mile  began  to  ascend,  and  were  soon 
zigzagging  our  way  up  the  side  of  a  rugged  and  precipitous  slope, 
where,  at  a  short  distance,  the  path  was  quite  invisible,  and  where 
a  stumble  would  have  sent  one  rioochetting  into  the  valley  beneath 
with  long  odds  in  favour  of  a  broken  neck.  Higher  and  higher  we 
climbed,  till  one's  legs  almost  refused  to  surmount  the  rocky  steps 
and  boulders  over  which  the  track  continued.  After  about  an  hour 
of  this,  we  reached  the  crest  of  one  of  the  spurs  of  the  mountain,  where 
the  track  ran  at  a  reasonable  gradient  for  some  distance.  Pursuing 
our  course,  we  found  that  the  eastern  slopes  of  the  mountain  were 
considerably  less  steep  than  those  on  the  west  where  we  had  ascended, 
and  we  were  agreeably  surprised  to  find  that  cultivation  was  continued 
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about  two-thirdB  of  the  way  up  to  the  top  of  the  peak,  stiggeBting  that 
there  must  be  water  at  hand  somewhere.  Presenilj,  to  our  delight, 
we  came  on  some  pear  trees  heavy  with  beanf ifnl  yellow  fruit ;  and  in 
the  twinkling  of  an  eye  the  coolies  were  in  the  branches  shaking  down 
scores  of  Inscions  frnit,  which  we  fell  on  literally  tooth  and  nail. 
They  were  delicious,  and  in  onr  somewhat  ravenous  condition  their 
flavour  was  as  nectar.  A  little  further  on  we  came  to  a  few  houses 
nestling  right  under  the  peak,  where  a  rivulet  of  clear  cold  water  was 
trickling  down  the  mountain-side.  We  now  thought  ourselves  within 
easy  reach  of  the  summit,  but  another  hour's  hard  climbing  up  the 
steep  sides  of  the  cone  was  required  before  we  at  length  reached  the 
top,  by  which  time  it  was  almost  noon.  The  day  was  fine,  and,  though 
not  as  clear  as  might  have  been  wished,  there  were  magnificent  views 
displayed  on  all  sides.  No.  23  was  a  real  peak,  and,  the  summit  being 
only  a  few  feet  in  circumference,  the  landscape  was  laid  out  before  us 
on  all  sides  like  a  map.  To  southward  the  wide  plain  of  GhiU  stretched 
to  the  horizon  like  some  dull  green  sea,  the  numerous  villages  and 
towns  showing  as  mere  patches  of  brown  on  its  surface,  whilst  the 
course  of  the  Chu-ma  Ho  could  be  distinctly  traced  from  Cho  Chan  to 
the  point  where  it  emerged  from  the  hills.  It  was  to  northward, 
however,  that  our  eyes  were  turned ;  and  here  the  resemblance  to  the 
sea  was  also  maintained,  though  in  this  case  it  was  a  stormy  sea 
whose  waves  were  rugged,  jagged  mountain-tops  which  continued  in 
endless  ranges  as  far  as  the  eye  could  reach.  Nothing  in  the  nature 
of  open  ground  could  be  discerned,  but  peak  beyond  peak  and  range 
beyond  range  in  unbroken  succession,  whilst  no  signs  of  inhabitants 
or  cultivation  were  visible.  The  hills  were  barren  and  rocky  for  the 
most  part,  but  on  some  a  scanty  covering  of  grass  or  stunted  scrub 
coloured  them  a  dull  green,  which,  further  and  further  towards  the 
horizon^  the  haze  of  distance  changed  gradually  into  purple  and  light 
blue.  Amid  such  a  countless  multitude  of  lofty  hills,  it  was  impos- 
sible to  select  any  one  as  being  the  Waw-tai-shan,  and  we  had  to  content 
ourselves  with  making  a  rough  sketch  of  the  general  features  of  the 
surrounding  country  and  taking  sights  with  the  theodolite  to  a  few  of 
the  most  prominent  peaks  which  seemed  to  lie  in  the  direction  of  our 
route.  This  done,  it  was  high  time  to  descend,  for  we  were  all  shivering 
in  the  chilly  blast,  and,  moreover,  it  was  now  2  p.m.,  and  we  had  no 
wish  to  make  any  part  of  the  descent  in  the  dark.  The  descent  was 
a  slow  and  rather  wearisome  job,  as  we  were  stiff  and  tired,  and  it  took 
nearly  as  long  to  come  down  as  it  had  to  go  up,  so  that  it  was  after 
five  when  we  eventually  reached  the  camp.  The  net  result  of  our 
labour  was  rather  disappointing,  as,  although  we  had  had  a  fine  view, 
jet  no  particular  advantage  had  been  gained,  whilst  we  were  all  more 
or  less  footsore  and  tired  out  by  the  stifiness  of  the  climb. 

Next  day  our  march  lay  across   the  low  grass-covered  foothills 
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which  separated  the  real  mountaiDs  from  the  plains,  and  by  eyening 
we  reached  the  small  town  of  Chang-fang,  which,  though  shown  on 
our  maps  as  being  some  10  miles  to  the  west  of  the  Ohu-ma  Ho,  was 
found  by  us  to  be  actually  about  a  mile  to  the  east  of  that  river.  We 
found  an  inn  there,  the  last  we  were  destined  to  meet  with  till  the 
completion  of  our  journey. 

Chang-fang  marked  the  limit  of  explored  country  in  this  direction, 
and  it  was  with  a  pleasing  feeling  of  expectancy  that  we  set  out  next 
day.  A  few  miles  north  of  Chang-fang  the  river  Chu-ma  Ho  emerges 
from  the  mountains,  and  a  short  walk  brought  us  to  the  water's  edge. 
The  river  at  this  point  was  some  100  yards  wide  and  from  3  to  5  feet 
deep,  without  bridge  or  other  means  of  crossing.  After  much  delay 
and  useless  jabbering,  a  guide  was  secured  who  piloted  us  over  a  ford 
some  400  yards  down-stream. 

Although  the  frequent  fords  made  us  look  on  the  Chu-ma  Ho  with 
some  aversion,  the  river  was  a  beautiful  sight,  dashing  and  rippling 
over  its  rocky  bed,  its  water  as  clear  as  crystal,  its  banks  hedged  with 
perpendicular  clififs  and  lofty  hills  which  were  clothed  in  short  green 
brushwood  which  autumn  was  already  streaking  with  purple  and  gold. 
Animal-life  was  conspicuously  absent,  and  the  lonely  character  of  the 
gorges  was  but  accentuated  by  the  dull  roar  of  the  river  as  it  forced 
its  way  over  its  rocky  bed  hushing  all  other  sounds,  and  making  it 
surprisingly  difficult  to  call  to  one  another  at  any  distance.  Oar  road 
was  a  mere  track,  which,  sometimes  hugging  the  foot  of  the  hills  and 
sometimes  losing  itself  in  the  boulder-strewn  shingle  of  the  river-bed, 
was  always  rough  and  impracticable  for  any  kind  of  transport  except 
the  sure-footed  mules  and  donkeys  which  were  always  to  be  found  at 
every  village.  Occasionally  we  saw  flocks  of  goats  browsing  on  the 
steep  mountain-sides,  and  the  ubiquitous  Chinese  pig— black,  hairy, 
and  dirty,  as  usual — ^was  always  to  be  seen  in  the  villages,  as  were  also 
a  few  cows  and  oxen  used  for  ploughing  the  patches  of  land  which  the 
thrifty  peasantry  contrived  to  cultivate  wherever  the  soil  was  suffi- 
ciently free  from  rock.  Apart  from  the  villages,  however,  there  was 
a  singular  absence  of  living  creatures,  either  feathered  or  furred,  and 
although  the  brushwood  must  assuredly  have  held  game,  we  saw  no 
sign  of  it,  though  the  natives  told  us  that  deer  and  even  wolves  were 
to  be  found  in  the  hills.  The  roughness  of  the  track,  and  the  frequent 
delays  caused  by  the  numerous  fords,  made  slow  progress  the  rule,  and 
we  only  averaged  some  10  miles  a  day  on  this  part  of  the  route.  The 
first  night  out  from  Chang-fang  we  camped  at  a  hamlet  called  Liu-tu- 
ling,  a  picturesquely  situated  cluster  of  houses  surrounded  by  orchards  of 
Persimmon  trees,  whose  large  yellow  fruit  looked  like  luscious  oranges. 

The  following  day  we  continued  to  hug  the  river,  with  its  usual 
succession  of  fords,  until  reaching  the  village  of  Hsi-munn-ling,  where 
we  were  told  we  must  take  a  roundabout  route  through  the  hills,  as 
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the  river  was  too  deep  to  he  forded.  The  road  now  entered  a  somhre 
ravine  hetween  steep  and  lofty  hills,  which,  shutting  out  the  rays  of 
the  afternoon  sun,  made  it  as  dark  as  though  it  were  actuuUy  dusk. 
Of  habitations  there  were  none,  and  the  intense  stillness  and  dank 
vegetable  smell  reminded  me  strongly  of  the  dense  jungles  of  Assam 
where  the  sunshine  never  penetrates.  An  hour's  march  brought  us  to 
the  foot  of  a  rocky  slope,  which,  rising  at  an  abrupt  angle  to  a  height 
of  some  1800  feet,  was  dignified  with  the  name  of  a  pass.  Surveying 
over  ground  of  this  type  is  not  easy,  and  our  progress  was  very  slow, 
whilst  halfway  up  the  pass  we  took  a  wrong  turn,  which  landed  us  in 
a  cut-de-ew  at  the  foot  of  a  precipice,  from  which  we  had  to  retrace 


OOBOES   ON  THE  CHU-MA  BO,   WITH  NATIVE   BRIDGE. 

OUT  steps ;  so  that  it  was  not  till  5  p.m.  that  I  reached  the  summit, 
where,  according  to  the  kindly  Chinese  custom,  there  was  a  little 
temple  built  for  the  use  of  travellers.  Doubtless  the  idea  is  a  pagan 
one — the  Buddhist  shrine  testifies  to  this — but  in  practice  the  temples, 
which  are  nearly  always  found  at  the  top  of  all  important  passes,  must 
often  be  of  real  benefit  to  wayfarers,  especially  in  winter,  when  the 
shelter  thus  afforded  would  enable  the  traveller  to  light  a  fire  and 
make  some  defence  against  the  bitter  cold  of  North  China.  I  have 
no  doubt  that  many  a  poor  Chinaman  has  offered  up  a  genuine  prayer 
of  thanksgiving  on  reaching  one  of  these  mountain  shrines. 

The  following  day  was  cold  and  windy,  and  our  route  again  followed 
the  course  of  the  river  with  its  usual  succession  of  fords.     We  crossed 
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two  bridges,  ingeniotts  straotures  composed  of  rough  logs  laid  across 
piers  built  of  basketwork  cribs  filled  with  stones,  the  roadway  being 
made  of  stont  wattled  willow  mat.  The  fords  were  particularly  deep 
and  nnmerotts  on  this  part  of  the  river,  and  we  were  wetted  and  chilled 
continually  in  the  cold  wind,  so  that  we  ought  to  have  **  caught  our 
deaths  of  cold ;  **  but  none  of  the  party  suffered  in  any  degree  from  the 
constant  wettings  they  experienced.  Our  troubles  with  the  fords  were 
nearly  at  an  end,  however,  for  by  four  o'clock  we  reached  the  junction 
of  the  Chu-ma  Ho  with  its  most  important  tributary,  up  whose  bank 
we  were  told  our  road  lay.  The  main  river  here  makes  a  bold  curve  to 
the  south-west,  and  disappears  between  frowning  hilkides  as  though 
plunging  into  the  "  bowels  of  the  earth,"  the  sudden  hushing  of  its 
ceaseless  murmur  resembliDg  the  stillness  following  on  the  disappear- 
ance of  a  train  into  a  railway  tunnel.  The  tributary  was  a  mere 
mountain  stream,  at  this  season  merely  a  foot  or  two  in  depth,  meander- 
ing through  a  stony  valley  about  half  a  mile  wide,  which,  judging  from 
the  water-worn  shingle  with  which  it  was  strewn,  serves  as  a  channel 
for  the  overflow  of  the  stream  after  rain.  By  dusk  we  had  reached 
Se-shih-ko,  a  rather  larger  village  than  those  we  had  hitherto  met  with, 
where  they  boasted  that  they  once  h<id  had  an  inn,  but  that  for  want  of 
custom  it  was  now  occupied  by  the  residents  of  the  place. 

At  Se-shih-ko  we  made  a  very  late  start,  as  our  mules  and  their 
drivers  had  gone  away  somewhere,  and  did  not  turn  up  till  nearly  ten 
o'clock.  Meanwhile,  the  result  of  repeated  inquiries  showed  that  the 
tributary  stream  whose  course  we  were  pursuing  would  take  us  too 
far  to  the  north-east,  thus  diverting  us  from  the  unexplored  regions  we 
wished  to  traverse.  I  therefore  decided  to  leave  the  stream  and  take  a 
hill  road  to  the  south-west,  hoping  in  this  way  to  strike  some  feasible 
route  leading  in  the  desired  direction.  Accordingly  we  commenced 
climbing  the  hilk  soon  after  leaving  Se-shih-ko,  and,  after  a  long 
gradual  ascent,  reached  the  top  of  the  Tan-tze-ling  pass  by  about 
4  p.m.  Here  again  it  was  our  luck  to  get  separated  from  the  baggage 
party,  and  by  the  time  we  reached  the  foot  of  the  pass  darkness  was 
upon  U9,  and  the  survey  had  to  be  stopped.  I  decided  to  halt  here  for 
a  day.  It  was,  unfortunately,  foggy  and  damp  the  next  day,  so  that  no 
astronomical  observations  were  possible,  and  photography  was  also  of 
dubious  value,  and  the  greater  part  of  the  day  was  therefore  devoted  to 
"  plotting  "  our  work  and  overhauling  our  gear.  A  reconnoitre  of  the 
position  showed  that  we  had  again  joined  the  main  stream  of  the 
Chu-ma  Ho,  whilst  inquiries  led  me  to  believe  that  I  had  at  last  hit  on 
the  direct  route  into  the  unexplored  track  beyond  the  Great  Wall  for 
which  I  had  been  searching.  Having  already  surveyed  so  large  a 
portion  of  the  Chu-ma  Ho,  I  was  loth  to  leave  it  altogether,  whilst  it 
was  by  this  time  quite  evident  that  the  time  at  my  disposal  would  not 
admit  of  as  long  an  excursion  beyond  the  Great  Wall  as  I  had  originally 
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intended ;  I  therefore  determined  to  divide  my  foroes,  and  despatch 
Abbas  Khan  to  make  a  leiBiirely  surrey  along  the  main  river,  whilst  I, 
with  the  picked  men  of  the  party,  made  a  rapid  journey  to  the  Great 
Wall,  and  as  far  as  possible  outside  it,  returning  by  the  best  route 
I  could  find  to  rejoin  the  Indian  at  Pan-ohiing,  a  place  apparently  of 
some  importanoe,  to  which  it  seemed  I  should  be  certain  to  find  a  road. 
The  next  day,  therefore,  I  divided  the  party,  and  sending  the  "  police- 
man'* and  two  other  men  with  Abbax  Khan,  and  taking  only  the 
**  boy,"  the  *^  volunteer,"  and  the  best  of  the  survey  coolies  with  me,  I 
started  en  rtmte  for  the  Great  Wall. 

It  was  a  dripping  foggy  morning  as  we  left  Peng-taw,  and  I  was 
struck  with  the  strong  resemblance  that  the  country  hereabouts  bore  to 
the  uplands  which  border  on  Dartmoor.  The  frowning  clifiQi  and 
towering  mountains  which  hitherto  had  hedged  our  route  had  now 
given  place  to  rolling  hills  of  more  modest  height,  whilst  the  grass- 
covered  valley,  with  its  low  stone  walls  and  browsing  sheep,  looked 
very  homelike  viewed  through  the  morning  mi^t.  Our  road,  as  usual, 
followed  the  course  of  a  mountain  stream,  a  minor  tributary  of  the  main 
river ;  but  the  going  was  better  than  we  had  experienced  since  entering 
the  mountains,  and  we  made  fair  progress.  We  ascended  gradually 
throughout  the  day,  and  this  had  the  eflfect  of  dwarfing  the  hills  to 
some  extent,  whilst  the  country  was  undoubtedly  more  open  than  that 
we  had  hitherto  been  travelling  in.  Late  in  the  afternoon  we  sighted 
a  stone  tower  in  the  distance,  which  we  decided  must  be  on  the  Great 
Wall,  and  before  long  we  saw  the  wall  itself  climbing  the  hills  to  right 
and  left  of  our  route.  A  short  pull  and  a  strong  pull  brought  us  to  the 
top  of  the  pass  and  to  a  gate  in  the  Great  Wall,  where  the  aneroids 
showed  us  to  be  3000  feet  above  the  sea — the  highest  point  we  had  jet 
reached,  with  the  exception  of  Peak  No.  23. 

It  would  be  easy  to  write  a  glowing  description  of  the  Great  Wall 
of  China,  and,  indeed,  one  could  find  plenty  such  already  printed  in  the 
various  books  describing  this  world-filmed  structure,  but  truth  compek 
me  to  state  that,  though  striking  and  interesting  in  its  way,  it  did  not 
inspire  that  open-mouthed  admiration  that  one  might  have  expected. 
The  **Wan.li-chang-chtlng"  (or  ten  thousand  "li"  wall)  is  at  this 
point  about  20  feet  in  height  by,  say,  an  equal  width  (I  did  not 
take  any  actual  measurements),  and  is  of  earth  faced  with  masonry ; 
it  is  flanked  by  numerous  square  "  cavaliers,"  or  watch  towers,  from 
whose  crenelated  battlements  the  Chinese  braves  in  olden  times 
doubtless  kept  watch  and  ward  against  the  barbarians  of  the  north. 
The  wall  is  in  fairly  good  preservation  at  this  point,  and  as  far  as  one 
could  see  it  stretched  in  an  unbroken  line  to  east  and  west.  Its  most 
striking  characteristic,  perhaps,  is  the  relentless  manner  in  which  it 
pursues  its  way  up  hill  and  down  valley,  over  crag  and  mountain  crest, 
undeterred  by  rock  or  fell,  here  spanning  a  mountain  torrent,  and  there 
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apparently  yanishiDg  into  the  olouds  as  it  beoame  hid  in  the  mist- 
covered  mountain- top ;  it  seemed  as  thongh  those  old  Chinese  bnilders 
mnst  have  simply  revelled  in  overooming  the  difficulties  which  Nature 
placed  in  their  way,  and  one  could  not  but  speculate  on  the  manner  in 
which  this  gigantic  undertaking  had  been  carried  out. 

Evening  was  drawing  on  as  we  descended  the  pass  and  entered  the 
village  of  Ma-tsni,  a  place  which  derives  its  importance  from  its  being 
the  headquarters  of  the  mandarin  in  charge  of  the  gate  in  the  Great 
Wall  through  which  passes  the  main  route  between  the  two  important 
provincial  towns  of  I  Cbau  and  Hsuen-hwa  Fu.  There  is  quite  a  large 
yamen  here,  and  though  the  mandarin  was  away  at  Hsuen-hwa  Fu»  his 
subordinate  very  politely  provided  us  with  rooms  in  the  yamen,  and  we 
exchanged  calls  and  were  on  excellent  terms.  There  is  a  break  in  the 
chain  of  mountains  at  this  point,  and  a  picturesque  jumble  of  hills 
flanks  the  road,  making  Ma-tsui  a  place  of  consicbrable  strategic  value. 
The  wall  appears  to  split  in  two  here  and  encircle  the  village  and  its 
environs,  for  towers  and  walls  met  us  at  every  turn,  and  there  were  at 
least  three  gates  at  different  quarters  of  the  compass.  A  particularly 
striking  view  was  afforded  by  a  temple  perched  on  the  top  of  a  low 
conical  hill,  its  walls  being  coloured  a  bright  pink,  which,  contrasting 
with  the  dark  indigo  foliage  of  the  fir  trees  that  clustered  round,  and 
the  light  green  of  the  grassy  hillside,  made  a  bright  and  characteristi- 
cally Eastern  picture.  I  was  up  early  the  next  morning,  and  bribed  a 
sleepy  and  tousled  Chinaman  to  accompany  me  up  one  of  the  more 
accessible  hills  to  a  tower  on  the  wall,  whence  a  magnificent  view  of 
the  country  before  us  was  obtained;  range  beyond  range  of  hills 
stretched  before  and  beneath  us,  and  one  could  clearly  trace  the  course 
of  a  river,  which,  I  was  assured,  was  the  only  practicable  route  in  the 
direction  in  which  we  wished  to  go.  A  careful  reconnaissance  with  the 
field-glasses  corroborated  this  opinion,  and  I  was  able  to  get  a  good 
idea  of  the  route  we  were  to  follow,  though  I  was  disappointed  to  find 
that  the  eternal  ranges  of  hills  effectually  prevented  any  view  of  the 
Wu-tai-shan  mountains,  which  I  had  hoped  would  be  visible  from  here. 
It  was  a  perfect  morning,  and  the  scenery  was  delightfully  varied  and 
picturesque ;  numerous  mule  caravans  were  coming  up  the  pass,  laden 
with  charcoal  and  cloth  and  other  merchandise,  each  mule  with  a  basket- 
work  muzzle  on  his  nose,  which  was  usually  decorated  with  a  gaudy 
crimson  rosette,  whilst  the  leading  animal  carried  a  deep-toned  bell, 
from  which  proceeded  a  hoarse  but  melodious  jangle  as  the  plucky  little 
beast  stepped  lightly  over  the  rocky  path.  Starting  early,  a  few  miles 
brought  us  to  the  river  I  had  espied  from  the  wall  that  morning,  and 
inquiries  proved  that  it  was  identical  with  the  tributary  whose  course 
we  had  followed  to  Se-shih-ko,  so  that  we  had  gained  but  little  by  our 
flank  march  to  Peng-taw.  Our  road  now  turned  north-west,  which  was 
the  direction  I  was  anxious  to  pursue,  and,  keeping  parallel  with  the 
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river,  orostsed  a  fine  park-like  stretob  of  ground  dotted  with  walnut 
trees  and  orchards  of  pear  and  date  trees.  A  brief  halt  for  lunch  was 
made  in  a  shady  clump  of  trees  adjoining  the  track,  and  then,  pushing 
on  for  a  mile  or  so  further,  we  entered  a  narrow  defile  between  steep 
and  frowning  hills,  where  our  troubles  began.  The  going  soon  became 
atrocious,  and  for  the  most  part  the  track  was  indistinguishable  from 
the  stream,  sometimes  running  up  one  bank  and  sometimes  the  other, 
and  more  often  than  not  meandering  in  the  bed  of  the  stream  itself. 
Huge  boulders  and  shingle  paved  the  way.  For  5  stony  miles  we 
dragged  our  weary  shins  through  this  pitiless  defile  until,  just  before 
dark,  we  reached  Ta  Miao,  a  tiny  village  which  was  destined  to  mark 
the  limit  of  our  progress  northwards.  The  people  here  were  kindly 
disposed  ragamuffins,  who  stated  that  we  were  the  first  foreigners  they 


MOUNTAINS  NEAR  THE  GREAT  WALL,  WITH   WHITE  ROCK   AND  VILLAGE  OP 
NANQ-BHI-KO    IN  FOREGROUND. 


had  ever  seen — a  statement  which  they  corroborated  by  the  inordinate 
curiosity  they  displayed,  men,  women,  and  children  all  crowding  round 
the  camp  and  watching  my  smallest  movement  with  the  deepest  interest. 
Like  the  inhabitants  of  all  the  villages  we  had  passed  through  since 
entering  the  mountains,  they  seemed  extremely  poor  and  ignorant, 
whilst  there  were  an  extraordinary  number  of  persons  suffering  from 
goitre ;  I  estimated  the  proportion  of  those  afflicted  with  this  disease  at 
about  20  per  cent.,  and  I  fancy  that  is  a  moderate  estimate.  Their 
clothes  were  of  the  poorest  description  and  often  in  rags,  and  in  many 
cases  they  hardly  knew  the  value  of  the  dollar  and  its  subdivisions 
which  are  current  throughout  the  Treaty  Ports  and  their  surrounding 
districts.  The  villagers  seemed  so  anxious  to  oblige  us,  that  we  did  not 
grudge  them  the  harmless  but  rather  irritating  amusement  of  gazing 
on  us  at  every  possible  opportunity. 

Y  2 
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Bat  it  was  now  time  to  connt  np  the  days  remaining  for  the  retam 
journey,  and  to  deoide  on  onr  next  move.  As  I  was  already  in  some 
danger  of  overstaying  my  leave,  I  decided  to  turn  back  and  make  with 
all  haste  for  the  nearest  point  on  the  railway,  which  it  seemed  was  near 
I  Chan.  This  settled,  I  engaged  mnles,  and  we  retnmed  as  quickly 
as  possible  over  the  road  we  had  already  surveyed  nntil  we  reached 
a  point  some  3  miles  inside  the  Great  Wall,  where  the  road  diverged 
from  oar  former  route,  and  where  it  was  accordingly  necessary  to  again 
take  up  the  survey. 

The  character  of  the  country  had  now  begun  to  change ;  the  valleys 
were  broader  and  the  hills  lower,  with  the  result  that  cultivation  wbs 
more  general  and  the  roads  far  easier,  and  the  next  day  we  made  capital 
progress  during  the  forenoon.  At  mid-day,  however,  we  again  struck 
one  of  tbe  tributaries  of  the  Chu-ma  Ho,  and  following  this  on  its 
southward  coarse,  the  going  became  so  shingly  and  rough  that  even 
such  hardened  pedestrians  as  we  were  were  reduced  to  a  slow  and  weari- 
some crawl.  At  night  we  camped  at  the  village  of  Tu-taw-tsun,  and  on 
resuming  our  march  next  day  we  soon  found  that  the  going  improved 
rapidly,  and  that  in  fact  we  were  now  entering  a  far  less  sterile  district 
than  we  had  hitherto  met  with.  By  10  a.m.  we  rejoined  the  main 
stream  of  the  Chu-ma  Ho,  which  had  now  lost  its  wild  and  dashing 
character,  and  was  a  broad  but  shallow  river  only  a  foot  or  two  in 
depth,  so  that  there  was  no  difficulty  in  crossing  it.  A  few  miles 
beyond  the  river  we  reached  Pan  Chiing  where  Abbaz  Khan's  party 
were  awaiting  us,  and  after  a  brief  halt  we  all  travelled  on  together. 
The  Chinese  were  in  capital  spirits  at  the  thought  that  'the  hard 
marches  were  now  nearly  over,  and  that  they  were  soon  to  be  back 
in  the  land  of  pork  and  rice,  and,  the  road  being  smooth  and  level,  we 
made  good  progress  and  reached  Ling-tze-nan  by  nightfall. 

Our  march  from  Ta  Miao  had  been  so  rapid  that  we  were  now  said 
to  be  only  some  18  miles  from  Liang-kaw-chuang,  the  nearest  point  on 
the  railway,  and  I  had  some  hopes  of  getting  there  next  day.  Hitherto 
we  had  been  following  the  main  caravan  route  from  Ma-tsui  to 
I  Chan,  but  we  now  left  it,  partly  in  order  to  avoid  a  high  pass  we 
were  told  of,  and  partly  because  I  wanted  to  stick  to  the  river  as  long 
as  possible  for  the  sake  of  the  survey.  Foot  passengers  and  traffic 
apparently  preferred  the  shorter  route,  and  our  road  was  therefore 
deserted  and  solitary.  A  few  miles  further  and  we  bade  a  final 
farewell  to  the  Chu-ma  Ho,  whose  course  we  had  followed  so  long, 
and  with  whose  dear  cold  waters  we  had  such  an  intimate  and  personal 
acquaintance ;  and  after  crossing  some  low  hills  we  entered  a  beautiful 
woodland  glen  where  oak  and  birch  and  other  familiar  trees  gave  a 
peculiarly  homelike  aspect  to  the  scenery ;  the  autumn  tints  were  on 
the  leaves,  and  after  the  rugged  mountain  scenery  we  were  used  to, 
the  easy  slopes  covered  with  shady  graceful  trees  were  a  delightful 
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change.    The  **  olose  *'  Datore  of  the  oonntry  was  not,  however,  favour* 
able  to  rapid  snrveying,  and  it  was  not  till  4  p.m.  that  we  finally 
cleared  the  woods  and  found  onrselves  in  a  narrow  valley  between  low 
rolling  grass-covered  hills.    There  were  no  signs  of  ouUivation,  and, 
with  the  exception  of  a  few  solitary  hnts  at  intervals  of  a  mile  or  so, 
the  place  was  uninhabited,  whilst  long  gp-ass  that  reached  to  our  knees 
stretched  before  and  around  us  as  far  as  the  eye  could  see.    It  was  a 
curious  and  very  unusual  type  of  scenery  for  this  part  of  China,  where 
the  plains  are  usually  dusty  and  cultivated  on  every  square  inch ;  but 
the  mystery  was  afterwards  explained  when  we  found  that  we  were 
approaching  the  ancestral  tombs  of  the  emperors  of  China,  and  that 
these  solitary  grass-covered  valleys  formed  part  of  the  **  Chin-ti "  (or 
forbidden  ground),  which  is  reserved  as  a  sort  of  '* buffer  state"  to 
protect  the  tombs  from  the  evil  spirits  of  wind  and  water  which  are 
popularly  supposed  to  come  from  the  north.     No  one  is  allowed  to 
settle  or  to  cultivate  land  in  this  area,  and  the  huts  we  saw  were  those 
of  the  watchmen  appointed  to  guard  these  preserves.    I  was  surprised 
to  find  that  no  objection   was  raised  to  our  passing  through,  but 
apparently  the  road  is  free  to  all,  and  indeed  the  next  day  we  met 
crowds  of  coolies  going  to  cut  grass,  so  that  presumably  the  reservation 
is  not  a  very  strict  affair.     We  pushed  on  as  rapidly  as  possible,  but 
by  dusk  there  was  still  no  sign  of  any  village  to  be  seen,  and  we  were 
therefore  obliged  to  camp  for  the  night  in  company  with  the  evil  genii 
of  the  place,  who,  however,  did  not  indulge  in  any  special  manifestations 
for  our  bene6t.  •  A  short  walk  next  morning  brought  us  to  the  railway 
at  Liang-kaw-chuang,  and  our  journey  was  ended.    The  railway  at  this 
point  is  a  small  branch  line  especially  constructed  for  the  conveyance 
of  the  emperor  and  his  suite  to  the  imperial  tombs  on  those  occasions, 
usually  every  alternate  year,  when  he  goes  to  worship  there.    The 
solitary  morning  train  had  left  before  we  arrived,  and  as  we  therefore 
had  to  wait  till  next  day,  we  Eought  the  hospitality  of  a  large  lama 
temple  dose  at  hand,  where  the  lamas  (for  a  consideration)  gave  us 
capital  quarters  and  every  attention. 

The  time  was  now  come  to  return  to  Tien- tain,  and,  in  conclusion, 
it  may  not  be  out  of  place  to  glance  briefly  at  the  results  of  the 
expedition.  The  actual  journey,  from  the  time  of  our  leaving  the 
railway  at  Cho  Chau  to  the  day  of  our  arrival  at  the  western  tombs, 
had  taken  just  fourteen  and  a  half  days,  during  which  time  we  had 
marched  150  miles,  which,  deductiog  the  day  spent  in  ditnbing  Peak 
Nu.  23,  which  is  not  included  in  the  mileage,  and  also  allowing  for  the 
day's  halt  at  Pong-taw,  gives  an  average  of  about  12  miles  a  day.  That 
we  did  not  achieve  a  greater  speed  than  this  is  dne,  firstly,  to  the  fact 
that  a  route  survey  was  kept  up  the  whole  way,  and,  secondly,  to  the 
extremely  rough  ground  we  traversed,  and  to  the  numerous  fords,  which 
occasioned  a  great  deal  of  delay  during  the  first  half  of  the  journey. 
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This  oomparafively  bIow  progress  and  the  short  time  at  onr  disposal 
necessarily  limited  the  scope  of  our  operations,  and,  realizing  this,  we 
made  a  point  of,  at  any  rate,  doing  onr  work  thoroughly  as  far  as  it 
went,  and  accordingly  we  tried  to  make  the  survey  as  connected  and 
continuous  as  possible,  an  attempt  in  which  we  were  so  far  suooessfiil 
that  we  were  able  to  map  the  Chu-ma  Ho  pretty  thoroughly  the  whole 
way  from  Chang-fieing  to  where  we  left  it  near  the  western  tombs,  and 
as  this  happened  to  be  an  unexplored  part  of  its  course,  our  work  was 
of  some  value.  Its  main  tributaries  were  also  explored  to  some  extent, 
and  surveyed  with  sufficient  accuracy  to  enable  a  very  fair  idea  to  be 
obtained  of  the  general  system,  and  incidentally  we  obtained  a  traverse 
of  the  rather  important  trade  route  between  I  Ghau  and  Ma-tsui. 
From  the  tourist's  point  of  view  the  journey  proved  an  unqualified 
success,  for  from  first  to  last  we  travelled  through  picturesque  mountain 
scenery  of  the  most  striking  description,  and  the  continual  exercise, 
combined  with  the  rough  healthy  open-air  life,  made  us  as  hardy  and 
"  fit ''  as  could  be,  so  that,  as  I  involuntarily  remarked  to  Abbaz  Khan 
on  the  day  that  we  returned  to  Tien-tsin,  we  were  fit  to  walk  anywhere.' 
Finally,  I  must  not  fail  to  give  a  word  of  hearty  acknowledgment 
of  the  services  of  my  fellow-travellers.  Abbaz  Khan  showed  himself 
throughout  an  industrious  and  careful  surveyor  and  an  intelligent  and 
reliable  subordinate,  whilst  the  Chinese  members  of  the  party  dis- 
tinguished themselves  by  their  unfailing  good  humour  and  readiness 
to  do  whatever  was  wanted  of  them.  They  were  always  cheery  and 
full  of  jokes  and  laughter,  and  throughout  the  journey  it  was  very 
rarely  that  I  had  occasion  to  find  fault  with  any  of  them.  I  have 
already  spoken  of  the  kindliness  and  civility  of  the  villagers  amongst 
whom  we  sojourned  from  time  to  time,  and  on  the  whole  my  experience 
daring  this  autumn  holiday  gave  me  a  strong  impression  of  the  good 
nature  which  is  undoubtedly  one  of  the  leading  characteristics  of  the 
Northern  Chinese. 


THE  VOYAGE  OF  THE  ''NEPTUNE''  IN  NORTHERN 
CANADIAN  WATERS. 

We  bare  received  the  report  of  the  Department  of  Mftrine  and  Fisheries  for  1904, 
coDtaining  the  account  by  Mr.  A.  P.  Low  of  the  voyage  of  the  (Government  steamer 
Neptune  in  1903-4  to  Hudson  bay  and  the  archipelago  to  the  north  of  it^  to  which 
reference  has  already  been  made  in  the  Journal.  The  account  is  only  a  preliminary 
one,  and  will  be  followed  by  a  full  report  embodying  all  the  results  of  the  voyage, 
but  enough  is  said  to  show  tlie  importance  of  the  latter  for  a  better  knowledge  of 
the  lands  and  seas  touched  upon.  Tlie  surveys,  which  were  carried  out  wherever 
practicable,  and  extended  in  all  to  over  2000  miles  of  coast,  have  permitted  many 
rectifications  of  the  charts  to  be  made,  while  Mr.  Low's  qualifications  as  a 
geologist  render  his  observations  on  the  nature  of  the  formations  met  with  of 
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special  value.  Other  results  are  soundings,  obsenrations  on  the  state  of  the  ice  at 
different  times  of  the  year,  extensive  natural  history  collections,  and  a  regular 
series  of  meteorological  observations,  beddes  studies  of  the  Eskimo  tribes  met 
with.  The  Neptune^  which  is  one  of  the  best  steamers  of  the  Newfoundland  sealiog 
fleet,  was  commanded  by  the  experienced  ice-navigator.  Captain  Bartlett,  to  whose 
skill  Mr.  Low  bears  willing  tribute.  One  of  the  primary  objects  of  the  expedition 
was  the  enforcement  of  Canadian  jurisdiction  over  these  northern  territories,  an 
officer  and  detachment  of  N.W.  Mounted  Police  being  especially  sent  for  this 
purpose. 

The  settlements  on  the  shores  of  Cumberland  gulf,  in  Bafi&n  Land,  were  first 
visited,  the  ship's  head  being  then  turned  southward  along  the  south  shore  of  the 
gulf  &n  route  for  Hudson  straiL    The  coast  is  there  very  bold  and  broken,  with 
bare  rocky  cliffs  rising  from  600  to  1000  feet  above  the  sea,  and  higher  ground 
behind.    The  coast  is  deeply  indented  by  long  narrow  fiords,  and  a  boat-chaimel 
can  be  followed  from  Blacklead  to  Cape  Haven  station,  behind  a  series  of  bold 
rocky  islands.    Bounding  the  south  point  of  Resolution  island,  the  NeptiWM  followed 
the  north  shore  of  Hudson  strait,  passing  close  to  the  Siddleback  islands,  which 
were  found  to  be  double  the  number  marked  on  the  chart.    The  ship  also  passed 
over  the  doubtful  Griper  shoal,  without  any  indication  of  its  presence.     Many 
icebergs,  driven  into  the  strait  by  the  south-east  winds,  said  to  have  prevailed 
all  the  summer,  were  seen.    After  touching  at  Erik  cofe,  a  good  harbour  just 
east  of  Cape  Wolstenholme,  a  course  was  laid  for  Cape  Fullerton,  through  Evans 
and  Fisher  straits,  south  of  North  Southampton  island.    Bell  island,  composed  of 
granite  and  limestone,  was  the  most  desolate-looking  country  Mr.  Low  bad  ever 
seen.    Heavy  ice  was  encountered  on  its  coast.    Further  on,  the  location  of  Tom 
island  on  the  chart  was  passed  without  any  indication  of  it  from  the  soundings. 
It  was  decided  to  winter  at  Fullerton,  where  the  Eroy  an  American   whaling 
schooner,  was  already  in  winter  quarters.    Meanwhile  Mr.  Low  proceeded  in  the 
launch  to  Chesterfield  inlet,  to  procure  supplies  from  the  Eskimo  there.    On  the 
return  journey  the  launch  grounded  and  capsized,  biit  news  was  fortunately  con- 
veyed to  the  ship  by  means  of  the  dingy.     The  dangers  of  this  uncharted  coast 
are  considerable,  the  Neptune  grounding  twice  out  of  sight  of  land  while  on  the  way 
to  fetch  back  the  party.    The  harbour  at  Cape  Fullerton  froze  over  on  October  16, 
and  preparations  were  made,  by  building  a  wall  of  snow-blocks  round  the  ship, 
to  secure  the  comfort  of  the  crew  during  the  winter.     In  the  spring  exploring  work 
was  commenced.    During  April  and  May,  Mr.  Wager  made  a  survey  of  the  coast 
from  Cape  Fullerton  to  and  around  Wager  inlet ;  Mr.  King,  assisted  by  Mr.  Ross, 
made  surveys  of  the  harbour  and  approaches  to  Fullerton,  taking  many  soundings 
through  holes  bored  in  the  ice.    In  June,  Mr.  Low  and  Dr.  Borden  made  a  trip  to 
Southampton  island  (of  which  formal  possession  was  taken),  examining  about  50 
miles  of  coast  north  of  Cape  Kendall.    The  ice  was  still  solid  on  the  coast,  and, 
like  much  of  the  land,  was  covered  with  deep  snow,  rendering  travelling  next  to 
impossible.    During  the  winter  the  weather  was  quite  severe  at  times,  the  average 
temperature  in  February  being  as  low  as  -27^*8,  while  the  lowest  minimum,  which 
occurred  in  March,  was  —53^ 

A  start  was  finally  made  in  the  Neptune  on  July  18,  and  a  course  was  laid  for 
the  south-west  end  of  Southampton  island  (presumably  the  southern  island  of  that 
name),  which  was  found  to  be  placed  on  the  charts  at  least  40  miles  too  far  south. 
The  ship  was  once  more  beset  during  the  passage  through  Hudson  strait,  but  soon 
got  free,  and  the  voyage  was  continued  up  the  coast  of  Greenland,  and  across 
Melville  bay  to  Smith  sound,  a  visit  being  pud  to  Peary's  former  headquarters 
at  Etah.    Crossing  over  to  Ellesmere  island,  some  heavy  Arctic  ice,  which  had 
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parsed  down  through  Kennedy  channel,  was  encountered.  Formal  poaeaonion  waa 
taken  of  EUeamere  island,  near  the  site  of  Peary's  last  headquarters,  and  again  at 
Gape  Herachell,  on  the  return  voyage  aonthward,  which  was  commenced  without 
delay,  heavy  ice  being  again  met  with. 

Mr.  Low's  report  gives  some  interesting  detuls  as  to  the  configuration  and 
geological  atructure  of  the  Arctic  coasts  hereabouts.  From  Gape  Sabine  to  Gadogan 
bay  (where  the  coast  is  very  different  from  that  laid  down  on  the  charts)  the  land  is 
high  and  bold,  and  the  shores  deeply  indented.  The  amount  of  ice  and  snow  was 
much  greater  than  on  the  Greenland  side.  Only  prominent  capes  are  pirUy  bare, 
and  inland  there  appears  to  be  a  continuous  ice-cap,  discharging  many  glaciers. 
Granite  rocks  extend  south  to  Gape  Isabella,  where  they  are  replaced  hj  bedded 
sandstones,  identical  with  those  of  Northern  Greenland,  though  Mr.  Low  is 
inclined  to  think  them  older  than  the  age  assigned  to  the  latter.  At  Gadogan  bay 
these  again  give  place  to  Laurentian  granite,  which,  as  the  voyagers  proceeded 
up  Lancaster  sound,  was  capped  with  horizontal  beds  of  Silurian  limestone,  the 
country  then  becoming  a  flat  tableland,  with  an  abrupt,  deeply  cut,  coast.  Shelter 
was  sought  in  one  of  the  bays,  the  water  being  for  10  miles  too  deep  to  anchor, 
and  the  cliffs  rising  to  a  height  of  1500  feet.  The  furthest  west  was  at  Erebus 
harbour,  Beechy  island,  Franklin's  winter  quarters  before  passing  westward  on  his 
last  fatal  voyage.  Here  the  record  left  by  Gaptain  Amuodsen,  already  referred  to 
in  the  Journal,  was  found.  No  ice  could  be  seen  to  the  westward  in  Barrow  strait, 
the  pnspects  for  a  north-west  passage  appearing  particularly  favourable,  though  lack 
of  instructions  precluded  the  attempt. 

At  Beechy  island  a  proclamation,  takmg  formal  possession  of  North  Devon  for 
the  Dominion,  was  again  read,  and  the  Neptune  was  once  more  headed  east,  passing 
down  the  coast  of  Baffin  Land,  and  visiting  the  quarters  of  the  whalers  and  Eskimo 
at  Pond's  inlet  and  elsewhere.  The  latter  describe  the  interior  as  lees  forbidding 
than  would  appear  from  the  coast.  Deposits,  apparentiy  of  Tertiary  age,  and 
containing  lignite,  occur  on  this  coast ;  and  though  there  is  probably  no  workable 
coal,  Mr.  Low  considers  it  possible  that  alluvial  gold  m%y  be  associated  in  these 
deposits.  Before  finally  sailing  homewards  it  was  necessary  to  once  more  visit 
FuUerton,  in  order  to  communicate  with  the  police  detachment  left  there;  and  the 
passage  through  Hudson  strait  gave  an  opportunity  for  carrying  out  further  sur- 
veys. A  sounding  alongside  of  Salisbury  island  (which  rises  abruptiy  to  perhaps 
1000  feet)  gave  no  bottom  at  230  fathoms,  this  being  the  deepest  water  with  the 
strait  Some  Eskimo  encampments  were  visited,  and  books  distributed,  some  of  the 
people  having  learnt  to  read  from  other  natives,  who  in  turn  had  been  visited 
by  native  agents  from  the  mission  stations.  The  Neptune  reached  Halifax  on 
October  11, 1904,  after  an  absence  of  a  year  and  fifty-one  days. 


REVIEWS. 

EUROPE. 

PoBTS  OP  Nobth-Wbst  Eobopb. 


Die  nordwesteuropaisohen  Welthafen.'     Yon  Dr.  Kurt  Wiedeofeld,  Privatdozent  der 

Staatswiasenschaften  an  der  Universitat  Berlin.    Berlin.    1903. 
This  volume  owes  much  of  its  material  to  a  journey  undertaken  by  the  author 
in  the  autumn  of  1901  under  the  patronage  of  the  Berlin  Institutfur  Meereskunde, 
Its  purpose  is  a  detailed  study  of  the  commercial  position  and  future  prospects 
of  London  and  Liverpool,  Hamburg  and  Bremen,  Amsterdam  and  Rotterdam, 
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Antwerp  and  Havre.  Opening  with  a  sketoh  of  modern  world-trade,  by  land  and 
flea,  before  and  after  1870  (*'Die  Organisation  dee  Weltferkehrs  in  ibren  Grand- 
sdgen,"  pp.  1-11),  Dr.  Wiedenfeld  proceeds  to  consider  tbe  relations  of  tbe  great 
barbonn  of  Nortb- Western  Europe  fir«t  to  oceanic,  and  tben  to  continental,  com- 
merce and  interooorse,  as  well  as  to  tbe  general  organisation  of  modem  trade 
("Die  Beziebongen  sur Seescbiffabrt,*'  pp.  12-267 ;  **  Die  Handels-Organisation  und 
die  Besiebungen  sum  Hinterland,'*  pp.  268-358).  The  text  is  foUowed  by  six 
plans — (1)  of  tbe  Thames  and  Mersey  estuaries ;  (2)  of  tbe  mouths  of  tbe  Weser 
Elbe,  Soine,  and  Scbeldt,  and  tbe  communications  of  Amsterdam  and  Rotterdam 
witb  tbe  ocean;  (3-6)  of  the  docks  of  London,  Liyerpool,  Hamburg,  Bremen, 
Guxbayen,  BremerbaTen,  Qoestemtlade,  Amsterdam,  Rotterdam,  Antwerp,  and 
Havre.  What  is  bere  illustrated  by  i^ans  b  described  in  tbe  text  witb  a  tborougb- 
nees  wblcb  leaves  little  or  notbing  to  ba  desired.  Dr.  Wiedenfeld  bas  done  bis 
work  very  well ;  be  gives  us  bere  a  detailed,  bat  at  tbe  same  time  illuminating, 
account  of  tbe  chief  centres  of  modem  oceanic  commerce  in  Nortb- Western  Europe, 
and  be  studies  witb  excellent  result  tbe  general  courses  and  conditions  of  that  com- 
merce so  far  as  it  is  based  upon  tbese  ports.  Tbe  special  connections  of  each 
centre — tbe  special  spheres  of  maritime  trade-influence  belonging  respectively  to 
London,  Hamburg,  Liverpool,  and  tbe  rest— are  carefully  set  fortb ;  particular 
attention  is  given  to  tbe  development  of  German  commerce  oversea ;  and  tbe  con- 
clusion of  a  certain  tbougb  very  gradual  decline  in  the  preponderance  of  tbe 
Britisb  harbours  is  drawn  witb  apparent  fairness  ('*  Nur  Australasien  kann  heute 
als  die  fast  unbestrittene  Domane  des  Londoner  Verkebrs  bezeicbnet  werden  .  •  . 
London  ist  nicbt  mebr  die  Alleinberrscberin  im  Weltverkebr  ").  By  tbe  side  of 
Lond<m  and  Liverpool,  Hamburg,  Antwerp,  and  Bremen  have  taken  their  place, 
and  new  developments  of  the  highest  import  are  being  gradually  prepared  for  in 
oceanic  trade.  C.  R.  B. 

ASIA. 

Eastbbn  Colonial  Methods. 

*  The  Far  Eastern  Tropics.  Studies  in  the  Administration  of  Tropical  Depeudeocies  : 
HoDgkoDg,  British  North  Borneo,  Sarawak,  Burma,  the  Federated  Malay  States* 
the  Straits  Settlements,  Frenob  Indo-China,  Java,  and  the  Philippine  Islands.' 
By  Alleyne  Ireland,  v.ilo.s.  Westminster:  Archibald  Constable  &  Co.  1905. 
8vo.    Pp.  339.    Map.    7a  Qd.  nH. 

Mr.  Alleyne  Ireland,  whose  name  is  probably  familiar  to  a  good  number  of 
geographers  as  that  of  tbe  author  of '  Tropical  Colonisation,'  here  presents  us  witb 
a  series  of  studies  on  colonial  administration — tbe  avant  coureur  of  a  mucb  larger 
work  on  tbe  same  subject  Appointed  by  tbe  University  of  Chicago  in  1901  as  a 
special  commissioner  for  tbe  purpose  of  visiting  tbe  various  tropical  colonies  in 
Asis,  and  reporting  on  tbe  systems  of  colonial  administration,  he  bas  from  time  to 
time  communicated  articles  dealing  witb  tbese  and  allied  matters  to  tbe  Times 
newspaper.  We  cannot  at  tbe  moment  recall  whether  the  volume  under  notice  is 
an  actual  reprint  of  this  series,  or  whether  the  latter  merely  served  as  the  frame- 
work of  tbe  essays  before  us,  but  from  tbe  preface  it  would  seem  that  some  such 
amplification  bas  been  made.  But,  however  it  may  be,  no  fault  can'be  found  witb 
Mr.  Ireland's  resolve  to  put  bis  views  into  more  permanent  form,  for  his  subject  is 
of  unusual  inttrest,  and  is  one  to  which,  bitherto,  far  too  little  attention  bas  been 
paid. 

Tbe  author— who,  it  sbould  be  stated,  is  a  Britisb  subject,  notwicbstandicg 
bis  American  appointment — ^has,  to  begin  witb,  a  claim  to  a  hearing  if  only  on  tbe 
score  of  bis  long  and  extensi? e  investigations  in  the  special  field  he  bas  chosen  ; 
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but,  as  the  reader  Boon  dlfioovera,  this  is  by  so  means  the  sum  of  his  qualifications 
for  the  discussing  of  the  various  systems  he  passes  in  review.  Of  these  latter  he 
gives  a  tolerably  compreheDsive  selection,  exhibiting  a  heterogeneity  which  is  in- 
structive to  the  student.  We  have,  as  may  be  seen  on  reference  to  the  sub-title 
of  the  book,  a  small  British  Grown  colony,  which  is,  nevertheless,  the  largest  port 
in  the  world,  a  merchant-company's  venture  in  kingdom-keeping,  a  private  white 
despotism,  a  province  of  India,  a  group  of  federated  states  administered  "  under  the 
advice  of  a  British  Resident-General,**  a  French  experiment  in  Indian  empire, 
Holland's  ancient  and  most  important  Eastern  possession,  and  America's  latest 
colonial  nurseling.  Had  Mr.  Ireland  only  added  (German  New  Guinea,  and  com- 
pared the  methods  of  admiuistration  of  the  three  European  nations  owning  that 
island,  he  would  have  rendered  his  subject  altogether  complete. 

Excluding  the  Philippines,  a  chapter  is  allotted  to  each  of  the  countries  named 
above.  The  author  uses  them  as  standards  of  comparison  whereby  to  gauge  the 
methods  and  aims  which  have  guided  American  statesmen  in  administering  their 
new  possessions  in  the  Pacific,  and  concludes  with  four  chapters  on  the  latter, 
telling  how  the  Philippines  were  acquired,  how  they  are  governed,  what  is  their 
present  economic  condition,  and  what  the  policy  which  actuates  thor  rulers. 
Finally,  in  the  appendices  a  number  of  statistics  are  gifen  from  the  recent 
Philippine  census. 

llie  book,  as  will  thus  be  seen,  is  in  the  main  what  its  sub-title  implies,  and 
would  therefore  seem  to  lie  somewhat  more  in  the  realm  of  politics  than  geography. 
But  this  is  by  no  means  entirely  the  case,  for  the  author  always  keeps  in  view  the 
environment  and  the  geographical  why  and  wherefore  of  things,  and  his  conclusions 
are  thus  of  distinct  interest.    Mr.  Ireland's  style,  moreover,  is  conspicuous  for 
clarity  of  reasoning  and  expression,  and  his  criticism  is  so  eminently  characterised 
by  sound  common  cense  and  acute  observation  that  he  should  carry  conviction  in 
the  minds  of  most  of  his  readers.    Apart  from  a  curiously  involved  sentence  which 
opens  chapter  x.,  Mr.  Ireland  is  quite  French  in  the  clearness  and  neatness  of  his 
argument — ^a  rare  enough  characteristic  in  these  days  of  hasty  writing.    Owing  to 
the  condensation  necessary  in  bringing  so  wide  a  subject  into  so  restricted  a  space, 
the  volume  does  not  readily  lend  itself  to  detailed  review,  but  some  of  Mr.  Ireland's 
remarks  are  particularly  instructive,  and  demand  a  word  of  notice  here.    Taking 
the  English  possessions,  he  is  evidently  of  opinion  that  where  failures  arise  they 
are  brought  about  in  most  cases  by  the  interference  of  the  home  authorities.  Thus, 
whereas  in  the  case  of  Sarawak  he  finds  himself  "unable  to  express  the  high 
opinion  I  have  formed  of  the  administration  of  the  country  without  a  fear  that  I 
shall  lay  myself  open  to  the  charge  of  exaggeration,"  in  Hongkong  and  British 
North  Borneo,  on  the  other  hand,  the  persistent  ignoring  of  the  views  of  those  in 
command  on  the  spot  evokes  sharp  criticism.    In  the  former  colony  the  system  of 
indexing  the  official  correspondence  is  described  as  one  of  utter  confusion,  and  in 
no  one  place  is  there  a  complete  set  of  the  printed  records  of  the  colony,  thus  show- 
ing marked  contrast  with  Java,  where  he  found  more  perfect  methods  of  work,  a 
more  thorough  system  of  records,  and  a  more  intelligent  appreciation  of  the 
functions  pertaining  to  a  colonial  secretariat  than  he  met  with  in  any  other 
of  the  countries  he  visited.    Yet  Mr.  Ireland  has  no  preference  whatever  for  the 
Batch  system  of  educating  Indian  civil  servants  as  against  ours ;  indeed,  he  thinks 
it  distinctly  faulty,  the  examinations  being  directed  almost  exclusively  to  a  know- 
ledge of  local  and  technical  subjects.    It  seemp,  nevertheless,  as  most  persons 
acquainted  with  the  Netherlands  India  will  testify,  to  be  attended  with  remark- 
ably good  results. 

The  four  chapters  devoted  to  the  Philippines  are  a  good  exposition  of  the 
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difficulUes  which  con  fronted  the  Amerioans  on  taking  over  the  archipelago, 
and  how  they  attempted  to  deal  with  them.  Their  aim,  as  Mr.  Ireland  well  puts 
it,  was  the  introduction  into  a  community,  whose  social  and  political  conditions 
were  the  product  of  the  superimposition  of  medissTal  European  ideas  upon  tropical 
trihalism,  of  an  administratiTe  system  representing  fire  centuries  of  growth  beyond 
the  medi»Yal  stage,  and  depending  for  its  success  upon  a  homogeneity  of  which 
scarcely  a  trace  existed  in  the  islands.  Side  by  side  with  excellent  intentions 
there  existed  an  ignorance  of  the  broad  established  data  concerning  tropical 
administration,  and  an  absence  of  information  as  to  the  work  of  the  European 
nations  in  neighbouring  colonies  which  was  deplorable.  The  whole  future  of  the 
Philippines  Mr.  Ireland  conceiTes  to  lie  in  the  labour  question,  and  the  outlook,  he 
thinks,  is  not  encouraging.  The  natural  resources  of  the  islands  can  nerer  be  made 
accessible  to  mankind  without  the  use  of  imported  labour,  to  which,  of  course, 
America  is  strongly  opposed.  The  new  owners  of  the  land  have  failed  to  grasp  the 
importance  of  the  environment,  and,  in  trying  to  make  the  Filipino  into  an 
American,  have  lost  sight  of  the  fact  that  every  natural  circumstance  which  has 
made  American  civilization  what  it  is  is  non-existent  in  these  tropical  latitudes. 
Pending  the  appearance  of  Mr.  Ireland's  larger  work,  which  is  to  be  issued  in  ten 
or  twelve  volumes  in  America  during  the  course  of  the  next  four  years,  the  b3ok 
before  us  may  be  cordially  welcomed  as  an  interesting  study  in  outline  of  what  is 
practically  a  novel  subject  If  the  author's  suggestion  be  adopted  that  a  post,  or 
posts,  of  inspector  of  colonies  should  be  created,  the  duties  of  which  would  consist 
in  visiting  our  oversea  possessions  in  rotation,  and  investigating  the  work  and 
methods  in  vogue,  probably  few  persons  could  be  found  more  fitted  for  such  an 
appointment  than  hiouelf. 

F.  H.  H.  G. 

Thbouoh  China  to  Bcjbma. 

Unter  Chinesen  und  Tibetanem.'    Yon  A.  Qenschow.    Boetock  i.  M. :  0.  J.  E.  Yolck- 
mann.    1005.    Pp.  vi  and  384.    Map$  and  lUuitraiwm.    Price  6a. 

The  author  went  south  from  Peking  to  Hankow,  then  west  to  the  Tibetan 
border,  and  on  to  Burma  via  Atun-tze  and  Talifu.  Beyond  Ichang  he  (like 
Colonel  Manifold  on  his  latest  expedition)  crossed  the  mountains  south  of  the 
Yangtse  instead  of  following  the  river.  On  the  Tibetan  border  he  travelled  for  the 
most  part  by  routes  slready  followed  by  Captain  GiU,  the  members  of  the  Davies- 
Ryder  survey  expedition,  and  others.  Between  Atun-tee  and  Tali,  however,  he 
seems  to  have  been  in  part  on  new  groimd,  so  that  some  additions  to  our  know- 
ledge, in  points  of  detail,  have  resulted  from  the  journey. 

AFRICA. 

A  French  Expbdition  to  Lake  Chad. 

Commandaat  Lenfant,  *  La  GMode  Route  du  Tchad.'  Mission  de  la  Soci^te'  de 
G^graphie.  Paris:  Haohette.  1905.  Large  8yo.  Pp.  288.  Maps  and  lUw- 
traiions,    Priee  12 /ranc$. 

In  this  work  the  weU-known  French  explorer  gives  a  detailed  narrative  of  his 
successful  expedition  to  Lake  Ciiad  by  the  Benue  route,  the  main  outlines  of 
which  had  been  given  to  geographers  in  his  paper  read  last  year  before  the  Paris 
Geographical  Society,  and  summarized  at  some  length  in  the  Journal  (vol.  24, 
pp.  202-206,  with  map).  The  material  there  presented  has  been  amplified  in  the 
present  work,  but  the  main  conclusions  are  necessarily  the  same,  so  that  it  is 
superfluous  to  speak  of  them  in  detail.  The  bdok  bears  abundant  testimony  to 
the  thoroughness  and  enthusiasm  for  his  work  which  have  distinguished  Captain 
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LenfjEuit  throughout  his  whole  connection  with  Africa.  He  has  always  an  eye  for 
the  physical  processes  which  have  in  course  of  time  moulded  the  surface  features 
of  this  part  of  the  continent,  and  hb  explanations  of  its  past  physical  history, 
though  at  times  dependent,  perhaps,  on  hypothesis,  are  based  on  a  thoughtful  aiMl 
intelligent  study  of  the  problems  presented.  It  is  from  this  point  of  view  that 
his  work  has  the  greatest  interest  to  the  geographical  student.  The  possibilities 
of  water-communication  from  the  Atlantic  to  Lake  Chad,  which  hare  been 
acclaimed  with  so  much  enthusiasm  as  established  by  his  expedition,  will  hardly 
perhaps  stand  the  test  of  calm  and  unbiassed  reflection ;  and  even  before  the 
journey  now  described  had  been  made,  it  was  sufficiently  obvious  that  the  Benue 
route  would  be  the  most  feasible  to  the  French  Central  Sudan,  once  it  were 
conceded  that  an  all-French  route  might  be  dispensed  with.  The  tracing  of 
the  physical  connection  between  the  basins  of  the  Niger  and  Shari,  so  long 
suspected  but  never  before  clearly  elucidated,  is,  on  the  other  hand,  a  decided 
contribution  to  our  knowledge  of  African  geography.  The  phenomenon  of  a 
water-discharge  in  two  different  directions,  such  as  takes  place,  at  high  water 
at  least,  from  the  Tuburi  marsh,  is  by  no  means  unknown  to  geographers.  But 
it  is  sufficiently  uncommon  for  every  new  example  to  be  of  interest,  and  this  is 
heightened,  in  the  case  of  the  Shari  and  Benue  systems,  by  the  somewhat  special 
features  which  have  been  found  to  exist.  Thus  the  Tuburi  swamp  lies  on  the 
elevated  plateau  of  Central  Africa,  and,  while  the  drainage  to  the  north  by  the 
Logone  never  leaves  that  plateau,  the  western  outlet  has  worn  itself  a  deep  channel 
through  its  outer  edge,  and  makes  its  way  to  the  lowlands  drained  towards  the 
Atlantic  ocean.  We  ihuB  seem  to  witneas  the  early  stage  of  an  erosional  process 
whereby  the  whole  Shari  basin  might,  in  the  course  of  ages,  find  an  outlet  to  the  sea. 
Besides  sketching,  in  various  interludes  interspersed  in  the  narrative,  the  broad 
characteristics  of  the  physical  geography,  as  well  as  the  ethnography,  of  the  regioo, 
Captain  Lenfant  repeats  the  conclusions  arrived  at  in  his  former  paper  as  to  its 
economic  possibilities  which,  in  spite  of  all  optimism,  certainly  do  not  seem  over- 
attractive.  The  book  is  profusely  illustrated  by  photographs  and  drawings,  and 
its  own  merits  might  have  entitled  it  to  dispense  with  the  laudatory  prefaces,  which 
seem,  however,  to  be  considered  a  necessity  in  French  works  of  travel. 

AMERICA. 

Mexico. 

*  Lc  Mexique,  au  debout  du  XX*"  Si^e.'  Par  MIf .  le  Prince  Roland  Bonaparte,  L^n 
Bourgeois,  Jules  Claretie,  d'Estournelles  de  Constant,  A.  de  Foville,  Ilippolyte 
Qomot,  O.  Greard,  Albin  Haller,  Camille  Kiantz,  Michel  Lagrave,  Louis  de 
Launay,  Paul  Leroy-Beaulieu,  E.  Levaaseur,  le  General  Niox,  Alfred  Picard, 
Elisee  Beolus.  Two  volumes  quarto.  Map$  and  Plates,  Libroire  Ch.  Delagrave, 
Paris. 

Under  various  headings,  this  is  a  compendium  of  the  present  condition  of 
Mexico— population,  political  institutionp,  agriculture,  mines,  industry,  public 
works,  post  and  telegraph,  finance,  foreign  relations  and  geography.  All  of  these 
subjects  are  handled  with  that  skill,  lucidity,  and  comprehensive  grasp  character- 
istic of  the  talented  experts  whose  names  are  above  given. 

Mexico  is  much  reduced  from  the  original  area  which  it  had  when  Cortez  gave 
it  to  the  crown  of  Spain ;  but  it  still  has  767,000  square  miles.  Its  population  has 
greatly  iocreased  during  the  last  forty  years,  and  now  numbers  about  14,000,000. 
Prince  Bonaparte  divides  it  into  whites  20  per  cent,  mixed  40  per  cent.,  and  Indians 
40  per  cent.    From  personal  observation  over  two-thirds  the  area  cf  the  country  I 
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am  difpoeed  to  change  theie  proportions  into  whites  10  per  cent.,  mixed  races  80 
per  cent,  pure  blooded  Indians  60  per  cent. 

It  is  worth  remark  that  the  great  President  Benito  Juares,  who  finally  broke 
up  the  banefol  rule  of  the  priests  and  inaugurated  the  present  era  of  Mexican 
progress,  was  a  pnre-blooded  Zapoteoo  Indian,  while  the  exiitiog  President 
Porfirio  Diaz,  who  had  eo  wisely  guided  the  progress  of  his  country,  is  largely  of 
Indian  extraction.  An  obsenrant  trareller  must  recognize  in  many  parts  of  Spanish 
America  that  the  Tirility  of  the  Indian  blood  seems  to  be  reasserting  itself,  in  the 
same  way  that  the  ancient  Roman  blood  aj^ars  to  be  slowly  oomiog  to  the  front 
again  in  Italy.  It  may  be  said  to-day  that  the  arerage  Mexican  is  prouder  to 
count  his  descent  from  some  ctieique  of  the  days  of  Montezuma  than  he  is  to  trace 
some  Spanish  conquutador  among  Ills  ancestors.  He  is  developing  a  civUization  of 
his  own^  and  this  is  perhaps  confirmed  by  Prince  Roland  Bonaparte :  ''Immigration 
is  much  inferior  to  that  which  existed  in  the  colonial  epoch.  In  fact,  at  the  com- 
mencement of  the  last  century,  when  Mexico  had  but  about  6,000,000  of  inhabitants, 
there  was  a  minimum  of  60,000  Europeans  there,  the  great  majority  of  whom  were 
from  the  Iberian  peninsula,  and  consequently  were  called  penimuiarei.  To-day 
there  can  be  fuund  but  50,000  indi? iduals  proceeding  from  Europe  and  the  United 
States  and  belonging  to  the  white  race ;  *'  and  he  closes  with  a  remark,  with  which 
we  cannot  agree,  ^  Frankly,  this  is  a  deplorable  state  of  things ;  it  should  be 
remedied."  Then  follows  a  contradictory  statement :  "  In  the  neighbourhood  of  the 
United  States  the  Mexican  population  is  rapidly  becoming  more  strongly  compact, 
which  will  permit  it  to  resist,  in  case  of  need,  the  infiltratioa  of  North  Americans 
so  often  announced.**  It  was  the  idea  of  Louis  Napoleon,  in  his  invasion  of  Mexico, 
that  the  advance  of  the  Anglo-Saxon  in  the  New  World  should  be  curbed. 

A  valuable  and  useful  chapter  deals  with  the  past  and  present  agricultural  con- 
ditions of  the  country  and  its  future  possibilities,  while  under  the  title  of  *'  Mines  ** 
we  have  an  exhaustive  treatment  of  the  wonderful  mineral  wealth  of  Mexico, 
and  how  it  is  being  developed.  The  article  on  ''Industry  and  Commerce**  must 
command  attention  from  those  who  suppose  that  Mexico  is  only  a  land  of  minerals. 

Perhaps  under  the  heading  of  "  Railways  and  Public  Works**  we  may  judge 
best  of  the  modem  advancement  of  Mexico.  The  first  railway  was  completed  in 
1867,  the  year  of  the  downfiill  of  the  Maximilian  empire.  It  is  424  kUometres  long, 
and  connects  the  capital  with  the  port  of  Vera  Cruz.  In  1901  the  total  length  of 
lines  opened  for  public  traffic  was  14,534  kilometres.  Telegraph  lines  have  also 
rapidly  increased  in  number.  In  1867,  *' after  the  retreat  of  the  French  Inter- 
vention and  the  settling  down  of  the  Republic,**  the  Government  took  in  hand  the 
extension  of  the  few  short  private  lines  then  working,  and  by  the  opening  of  the 
present  century  it  had  31,846  kilometres  in  operation.  "  To-day,**  says  Lagrave, 
**  there  is  not  in  Mexico  any  populated  centre  of  medium  importance  which  is  not 
served  by  a  telegraph  line.'* 

M.  de  Foville  iUustrates  his  articles  with  engravings  of  ancient  and  modem 
Mexican  coins.  He  gives  the  silver  exportation  in  1878  at  24,836,903  dollars,  and 
in  1901  at  74,326,406  in  coin  and  ingots,  and  the  gold  exportation  for  the  latter 
year  at  above  9,000,000.  M.  Leroy-Beaulieu,  with  a  masterful  pen,  outlines 
*"  Finances  *'  from  the  date  of  the  independence  of  Mexico  to  the  present  time.  In 
1866  the  receipts  of  the  national  treasury  were  but  5,057,000  dollars,  and  the 
average  of  four  years  did  not  exceed  6,500,000.  From  1868  to  1877  the  average 
reedpts  were  16,611,000  dollars  yearly.  At  the  latter  date  General  Porfirio  Diaz 
asiumed  the  presidency.  For  the  financial  year  1901-1902  the  intome  of  the 
treasury  was  calculated  at  61,694,000  dollar,  but  it  must  not  ba  overlooked  that 
in  the  mean  time  silver  had  sunk  to  one-half  its  previous  ?alue.    The  foreign  trade 
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was,  in  1902-1903,  220,010,811  dollars  in  importe,  and  219,402,064  in  exports. 
Internal  finance  and  foreign  loans  are  comprebensively  treated,  and  M.  Leroy* 
Beauliea  closes  his  chapter  with  the  foUowing  tribute  to  Mexican  administratiye 
talent : — 

''  This  Latin  Republic  makes  a  good  figure  by  the  side  of  the  great  Anglo-Saxon 
Republic.  It  shows  its  ability  to  preserre  its  physiognomy,  its  traditions,  its 
originality,  and  to  do  honour  to  the  Latin  race." 

Public  instruction  makes  marked  and  healthy  adyaucement,  both  as  regards 
pritnary  and  higher  education,  while  art  and  sciences  are  by  no  means  forgotten ; 
and  M.  Glaretie  tells  us  of  the  great  strides  which  literature  has  made  sinoe  the 
days  of  President  Juarez.  Mexico  now  has  four  academies — languages,  juris- 
prudence,  science,  and  history. 

(General  Niox  states  that  the  efiective  army  consists  of  3500  officers,  31,000 
men,  and  11,000  horses ;  but  that  Mexico  could  maintain  a  force  of  140,000  men. 

The  work  closes  with  a  rery  instructive  chapter  on  **  Foreign  Relations  "  from 
the  date  of  the  independence  of  the  country  until  the  present  time.  It  calls 
attention  to  the  Monroe  Doctrine,  the  result  of  Canning's  efforts  to  get  the  United 
States  to  join  England  in  a  declaration  '*  against  all  attempts  hostile  to  the 
independence  of  the  ancient  colonies  of  Spain." 

Campaigning  with  Juarez  agdnst  the  empire,  I  recall  that  the  imperial  army 
was  always  accompanied  by  an  artist,  whose  business  it  was,  whenever  the  troops 
of  Maximilian  captured  a  city,  to  paint  a  crown  upon  the  head  of  the  eagle  of  the 
coat-of-arms  of  Mexico  which  was  always  found  over  the  doorway  of  Government 
buildings.  Our  ragged,  patriot  force  could  only  afford  a  common  soldier  with  a 
paint-pot ;  and,  whenever  we  retook  a  city,  it  was  his  duty  to  daub  out  the  emblem 
of  royalty.  He  may  not  have  been  so  good  an  artist  as  the  one  who  painted  it, 
but  he  did  his  work  thoroughly,  for  he  felt  that  he  was  making  a  Spanish- American 
translation  of  the  Monroe  Doctrine. 

George  Eabl  Church. 

POLAR  REGIONS. 

Early  History  op  SprrsBEROEN. 
*  Early  Voyages  to  Spitsbergen  in  the  Seventeenth  Century.'    Edited,  with  Intro- 
ductions and  Notes,  by    Sir  W.  Martin  Conway,  f.b.a.     London:     Haklnyt 
Society,  1904.    8vo,  pp.  191.    Map$  and  lUuttraHone, 

Though  not  concerned  with  any  of  the  more  important  voyages  of  northern 
discovery  (which  have  been  dealt  with  pretty  fully  in  previous  publications  of  the 
Hakluyt  Society),  this  volume  supplies  some  interesting  information,  not  readily 
accessible  elsewhere,  on  the  doings  of  the  English,  Dutch,  and  Biscayan  whalers  in 
the  early  part  of  the  seventeenth  century.  The  longest  and  most  important  items 
are  (1)  a  reprint -of  Hessel  Gerritsz's  rare  tract,  published  in  French  at  Amsterdam 
in  1613,  in  which,  besides  a  sketch  of  the  discovery  of  the  islands  and  a  descripUon 
of  their  general  character,  the  grievances  of  the  Dutch  whalers  against  their 
English  rivals  are  set  forth  at  length ;  (2)  the  journal,  by  Van  der  Brugge,  of  the 
successful  wintering  in  Spitsbergen  of  seven  Dutch  seamen  in  1633-34.  With  the 
exception  of  the  wintering  in  the  same  region  of  the  seven  English  sailors  whose 
experiences  were  related  by  Edward  Pellham  in  1631,  this  was  the  first  occasion  on 
which  the  rigors  of  the  Arctic  climate  had  been  successfully  endured  during  a 
winter  in  Spitsbergen  ;  so  that  the  details  of  the  daily  life  of  the  hardy  seamen, 
and  the  ol^rvations  on  the  natural  phenomena  of  that  remote  land  which  are 
recorded  by  Van  der  Brugge,  will  be  read  with  much  intere&t.  Both  these 
narratives  now  appear  for  the  first  time  in  an  English  version.     Sir  Martin  Conway 
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suppUee  brief  mtrodaotioDs  to  each  of  tbe  pieces  he  hue  printed,  thos  linking 
together  the  events  dealt  with  into  a  more  or  less  connected  narraUye,  It  is  the 
history  of  whaling  enterprise,  rather  than  of  geographical  disooYery,  that  is  kept  in 
view  throughout,  and  it  might  be  wished  that  the  editor  had  stid  more  on  the 
latter  subject.  Thus  a  brief  summary  of  the  conclusions  reached  by  him  with 
regard  to  the  voyages  of  Barents  and  Hudson,  already  dealt  with  in  the  Oeo- 
graphical  Jowmaly  would  have  been  useful,  as  would  also  a  general  map  of  the 
Spitsbergen  group,  the  only  part  included  in  the  one  inserted  being  the  extreme 
north-weei  This  was,  it  is  true,  the  special  field  of  activity  of  the  Dutch  whalers, 
but  other  parts  of  the  group  come  also  into  question  incidentally.  The  editor  has 
paid  much  attention  to  the  elucidation  of  the  complicated  nomenclature  of  Western 
Spitsbergen,  and  his  conclusions  will  help  materially  towards  an  understanding  of 
these  early  voyages. 

Beproductions  are  given  of  John  Daniers  map  (1612),  used  by  Glerritsz  to 
illustrate  his  treatise ;  of  the  chart  of  Maurits  bay  (the  soene  of  the  Dutch  winter- 
ing), published  in  1656  in  Doncker's  '  Lichtende  Golumne ; '  and  of  the  title-pages 
and  illustrations  belonging  to  Van  der  Brugge's  Journal,  and  to  another  which 
appeared  a  year  later.  These  illustrations,  it  should  be  remarked,  are  pretty  close 
copies  of  certain  of  those  in  De  Veer*s  account  of  Barents'  voyages. 

MATHEMATICAL  AND  PHYSICAL  OEOORAPHT. 

GE0I.OGI0AL  FrOOESSEB. 

'  A  Treatise  on  Bocks,  Bock-weathering,  and  Soils.'  By  George  P.  Merrill.  London 
and  New  York,  1904.  Pp.  xx.  +  411. 
The  space  devoted  to  the  three  divisions  of  this  work  follows  the  order  indicated 
in  the  title ;  171  pages  of  text  are  devoted  to  rocks,  127  to  rock-weathering,  and 
100  to  soils.  The  first  part  is  an  abbreviated  treatise  on  petrology,  which  covers  the 
same  ground  as  many  other  text-books.  The  second  is  the  important  part  of  the 
work,  and  the  collected  analyses  showing  the  constituents  which  disappear  in  the 
weathering  of  different  types  of  rocks  are  especiaUy  useful.  In  the  third  soils  are 
treated  solely  from  the  geological  side — that  is,  with  reference  to  their  mode  of 
origin.  In  this  part  we  notice  one  curious  omission :  though  the  action  of  ants  and 
termites  in  carrying  organic  matter  down  ipto  the  soil  is  referred  to,  no  mention  is 
made  of  earthworms.    Are  there  no  worms  in  America  ? 
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BUBOPB. 

Evolution  of  the  Kap  of  Scotlflmd. — Mr.  J.  E.  Shearer,  f.s.a.  Scot.,  has 
contributed  the  first  instidment  of  a  paper  on  this  subject  to  the  June  number  of 
the  Scottish  Qeographical  Magazine,  The  subject  of  the  early  cartography  of  the 
British  Isles  has  never  been  adequately  dealt  with  in  the  light  of  modem  know- 
ledge, the  accounts  given  in  the  older  works,  such  as  Gk>ugh's  '  British  Topography,* 
being  necessarily  deficient  in  certain  directions,  in  which  recent  research  has  added 
to  the  sources  of  information.  But  while  the  subject  is  thus  one  which  lends  itself 
to  further  discussion,  and  Mr.  Shearer's  paper  will  be  of  use  in  calling  attention  to 
one  portion  at  least  of  the  field,  it  can  hardly  be  said  that  his  treatment  of  it  is 
entirely  satisfSsctory.  While  possessing  a  considerable  knowledge  of  early  maps  of 
Scotland,  be  occasionally  shows  a  deficient  grasp  of  the  general  cou«'se  of  carto- 
graphical progress  during  the  middle  ages,  which  leads  him  to  choose  as  types  maps 
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that  were  perhaps  second  or  third  hand  copiee  from  earlier  examples,  or  at  least 
were  unimportant  representatiyes  of  their  olass.  In  particular,  he  passes  oyer  the 
whole  field  covered  hy  the  portolani  of  the  fourteenth  and  fifteenth  centuries  (apart 
from  a  second-hand  reference  to  them  in  a  quotation  from  NorAenskiSld),  many  of 
which  were  fai  in  advance  of  the  printed  maps  of  even  a  later  date.  As  an  instance  of 
the  delineation  of  Scotland  as  an  island  hy  continental  map-makers,  he  chooses  the 
map  in  Bordone's '  Isolario '  of  1528,  though  this  is,  of  course,  quite  a  late  instance  of 
this  feature.  In  regard  to  early  English  maps,  again,  he  lays  somewhat  undue  stress 
on  the  insular  character  assigned  to  Scotland,  the  delineations  of  Matthew  Paris 
and  others  bearing  witness  to  the  vague  idea  of  a  close  approximation,  in  the  neigh- 
bourhood of  Stirling,  of  arms  of  the  sea  by  which  the  opposite  coasts  were  pierced,^ 
but  hardly  to  a  definite  belief  in  a  continuous  waterway.  Even  in  the  Hereford 
map  the  dividing  channel  is  named  river  Tweed  (Fl.  Twede),  while  in  many  of  the 
early  portolani  (based,  no  doubt,  on  English  information)  a  distinct  dividing-line  is 
shown  across  the  waterway.  Mention  might  have  been  made  of  the  map  in  the 
Venice  Ptolemy  of  1511)  which  shows  Scotland  with  correct  orientation  from 
north  to  south.  A  knowledge  of  this  (with  other  maps  of  the  early  sixteenth 
century)  would  have  obviated  the  misstatement  that  Leferi  (ate)  was  "  the  first 
printer  (after  Ptolemy's  Britain  of  1478)  of  maps  of  this  coun^.**  The  paper 
contains  reproductions  of  several  of  the  maps  alluded  to. 

Distribution  of  Population  in  Brittany.-— Attention  has  frequently  been 
called  to  the  influence  exerted  by  the  sea  on  the  grouping  of  population  in  Brittany, 
which  is  strikingly  seen  in  the  comparatively  dense  aggregations  on  the  seaboard, 
and  the  marked  sparseness  of  population  on  the  interior  plateau.  A  more  detailed 
study  of  the  facts  and  causes  of  this  distribution  than  had  previously  been  made 
has  lately  been  undertaken  (under  the  guidance  of  M.  de  Martonne)  by  M.  E. 
Robert,  who  presents  the  results  in  the  Bulleiin  de  la  SocUU  SderUtfi^ue  et 
MSdicale  de  r  Quest  (vol.  14,  No.  1, 1905),  reprinted  as  No.  4  of  the  IVavaux  du 
Laboratoire,de  OSographie  de  rUniversite  de  Bennes.  The  author  points  out  that 
neither  the  geological  structure,  the  relief  of  the  soil,  nor  yet  the  hydrography,  are 
such  as  to  account  in  themselves  for  the  observed  facts  of  distribution,  their 
tendency  being  to  induce  throughout  a  segregation  of  the  population  into  isolated 
settlements;  a  tendency  favoured,  too,  by  the  lack  of  well-developed  communications. 
Statistics  show,  however,  wide  dififorences  between  different  cantons,  and  these  are 
seen  to  be  due  mainly  to  the  relative  positions  of  the  areas  with  regard  to  the  coast, 
the  geological  structure  being  perhaps  identical.  They  are  not  so  much  due  to  the 
existence  of  large  centres  along  the  coast-lioe,  as  to  the  relatively  close  proximity  to 
one  another  of  the  small  settlements,  which  also  show  a  marked  air  of  prosperity 
and  animation  as  compared  with  the  interior  hamlets.  It  is  the  sea,  by  supplying 
means  of  contsct  with  the  outside  world,  which  has  been  the  source  of  this  relative 
activity  and  progress  on  the  borders  of  the  peninsula.  In  order  to  bring  out  this 
influence  as  clearly  as  possible,  M.  Robert  has  divided  the  whole  of  Brittany  into 
zones  of  equal  distance  from  the  coast,  calculating  the  average  density  for  each  of 
these  and  showing  them  on  a  map  by  a  scale  of  tints.  DiflSculties  are  of  course 
encountered  in  the  attempt  to  determine  the  actual  population  of  each  Eone, 
especially  from  the  fact  that  the  individoal  communes  sometimes  extend  into  two 
if  not  three  different  zones.  This  particular  difficulty  has  been  met  by  distributing 
the  population  of  the  communes  in  proportion  to  the  number  of  hearths  recorded 


*  It  is  not  quite  correct  to  call  these  the  Firths  of  Forth  and  Clyde,  the  latter  river, 
with  Glasgow,  being  shown  farther  south,  though  the  most  pronounced  firth  on  the 
we&t  side  has  been  misplaced  northwards. 
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within  each  zone.  M.  Robert's  study,  to  analyie  which  in  detail  would  carry  us 
beyond  the  limits  of  space  ayailable,  enters  into  other  questions  beitide  the  influence 
of  nearness  or  distance  from  the  sea.  Thus  the  whole  area  is  subdivided  into 
natural  regions,  and  the  special  fMtors  in  each  which  may  tend  to  modify  the 
general  law  are  clearly  brought  out  A  word  of  caution  as  to  the  conclusions  to  be 
drawn  from  tlie  map  is  perhaps  adyisable,  otherwise  a  mistaken  impression  might 
perhaps  be  carried  awAy.  It  must  be  remembered  that  by  the  mere  choice  of  the 
particular  mode  of  subdiyision  ad<^ted  (by  which  the  actual  course  of  the  lines 
di?idii^  different  densities  is  determined),  the  hcU  corresponding  with  this  are 
emphasized  at  the  expense  of  other  possible  principles  of  distribution,  which  are 
liable  to  be  left  out  of  sight  To  take  an  example,  we  may  suppose  an  area  in  which 
the  population  is  concentrated  into  several  parallel  riTer-valleys  running  at  right 
angles  to  a  coast-line,  becoming,  however,  less  and  less  dense  as  the  distance  from 
the  eea  increases.  On  the  basis  adopted  by  M.  Bobert,  the  successiye  densities 
would  be  shown  as  running  in  zones  parallel  to  the  coast,  while  hid  the  division 
been  made  by  lines  perpendicular  to  the  latter,  we  might  have  obtained  a  series  of 
bands  running  in  this  directioo,  and  representing  the  varying  densities  of  the  river- 
valleys  and  uninhabited  tracts  between  them.  In  each  case  the  fact  brought  out 
is  a  real  one,  but  another  of  equal  value  is  disregarded. 

The  OefehinaniM  in  the  Bernese  Oberland.— An  unusually  careful 
examination  of  the  limndogical  features  of  the  Oeschinensee— a  small  mountain 
lake  at  an  elevation  of  6188  feet— has  been  carried  out  by  Dr.  Max  Groll,  of  Berlin, 
who  has  described  his  researches  and  their  results  in  a  brochure  of  seventy-eight 
pages,  with  maps  and  sections  (Bern :  Haller'sche  Buchdruckerei,  1904).  Dr.  Groll 
set  about  his  task,  which  occupied  him  at  intervals  from  1901  to  1903,  with 
characteristic  German  thoroughness.  Finding  the  features  of  the  lake-shores  not 
delineated  with  sufficient  exactness  for  his  purpose  in  the  official  maps,  he  himself 
undertook  a  careful  large-scale  survey  with  the  aid  of  Herr  Schiile  of  the  survey 
department  at  Bern.  In  order  to  fix  the  positions  of  the  soundings  with  the  greatest 
possible  accuracy,  ropes,  marked  at  intervals  of  25  metres,  were  stretched  across 
from  shore  to  shore,  and  soundings  taken  at  the  points  of  subdivision.  The  level 
of  the  lake  surface  was  carefully  noted  from  day  to  day,  and  the  soundings  all 
reduced  to  a  uniform  datum.  They  were  taken  only  during  calm  weather,  and  are 
estimated  to  have  a  probable  error  of  only  ±  5  cms.  (about  2  inches).  The  lake  is 
regular  in  outline,  measuring,  at  high  water,  1860  yards  by  1088.  Its  maximum 
depth,  185  feet,  is  above  the  average  for  lakes  of  its  class.  The  water  was  at  an 
unusually  low  level  on  the  occasion  of  some  of  Dr.  GroU's  visits,  and  he  wai  able 
to  recognize  by  ocular  inspection  the  three  difierent  zones  defined  by  Forel,  viz. 
the  shore-zone,  the  steep  slope  ("Halde"),  and  the  floor.  In  the  case  of  the 
Oeschinensee,  the  first-named  zone  merely  continues  the  morphological  features  of 
the  shore  above  water,  its  angle  of  slope  depending  on  the  size  of  the  detritus  of 
which  it  is  composed.  The  more  or  less  level  floor  occupies  more  than  one-third 
of  the  whole  area.    The  chief  morphological  elements  are  calculated  as  follows  :— 


At  nonoAl  leTel.  I  At  low  water. 


Area        045  sauRre  mile  j  033  square  milo 

Length  of  8hor&-line    !  3*2  miles  *  I  2*5  miles 

8bore  development       I  1*5  *  1*2 

Volume 1,410,000,000  cub.  feet      "" 

Greatest  depth 185  feet 

Mean  depth        113  5  feet 


882,000,000  cub.  feet 
136*5  feet 
96-7  feet 
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Dr.  Gfoll  enters  fully  iato  the  rise  and  fall  of  the  lake  (the  lowest  level  was 
observed  in  March,  the  highest  in  September) ;  the  transparency  (greatest  when 
the  water  is  lowest,  as  then  the  influx  of  sediment  practically  ceases),  and  colour 
(due  when  blue  to  the  purity  of  the  water ;  when  green,  to  the  presence  of  matter 
in  suspension,  and  possibly  also  in  solution) ;  and,  especially,  to  the  temperature 
conditions,  to  an  explanation  of  which  he  pays  much  attention.  Same  of  the  more 
striking  points  brought  out  are  as  follows :  (1)  a  cooling  sets  ia  in  autumn,  both 
on  the  surface  and  in  the  lower  layers,  while  a  rise  of  temperature  is  obierved  at 
intermediate  depths ;  (2)  the  temperatures  remain  in  winter  virtually  constant 
under  the  ice;  (3)  at  the  end  of  winter  a  slight  rise  of  temperature  was 
observed  beneath  the  ice,  while  that  of  the  lowest  layers  coitinued  to  fall.  This 
rise  Dr.  Groll  considers  to  be  due  to  the  entrance  of  water  from  the  mountain 
streams.  The  depth  to  which  the  upper  layers  of  lakes  may  be  cooled  below  the 
temperature  of  msiximum  density  he  likewise  attributes  to  the  access  of  cold  water 
heavily  charged  with  sediment)  which  therefore  sinks  below  the  level  at  which  its 
temperature  would  otherwise  cause  it  to  rest. 

ASIA. 

A  Haw  Indian  Province.— It  has  been  felt  for  many  years  that  the  enormous 
and  rapidly  growing  population  of  Bengal,  and  the  expansion  within  it  of  com- 
mercial and  industrial  enterprise,  have  placed  a  burden  on  its  existing  administration 
which,  in  the  interests  of  efficient  oversight  over  the  whole  of  the  vast  area, 
urgently  needed  lightening.    The  subject  was  brought  to  the  front  as  a  practical 
question  by  a  letter  addressed  by  Mr.  Risley,  Secretary  to  the  Government  of  India, 
to  the  Bengal  Qovernment  in  December,  1903,  in  which  a  sketch  was  given  of  the 
various  suggestions  which  had  been  made  to  cope  with  the  difficulty,  and  of  the 
measures  advocated  after  full  discussion  by  the  Central  Government.    These  have 
since  received  careful  consideration  by  the  local  authorities  interested,  which  have 
in  the  main  given  their  cordial  support,  making,  however,  suggestions  on  minor 
points  which  have,  in  many  cases,  been  accepted  by  the  Government  of  India.    A 
final  decision  was  reached  in  a  resolution  of  the  latter,  dated  Simla,  July  19, 1905, 
by  which  Bengal  is  relieved  of  an  arei  carrying  a  population  of  over  2i  millions, 
out  of  a  total  of  78}.    This  important  step  has  not  been  taken  without  earnest 
consideration  of  the  interests  involved,  and  though  it  has  arouse!  opposition  in 
some  quarters,  the  means  adopted  certainly  appear  the  best  that  could  be  devised  for 
the  end  in  view.    The  transfer  of  territory  which  has  been  made  is  somewhat 
complicated,  involving  various  adjustments  between  contiguous  areas.     Of  the 
administrative  divisions  borderiog  on  Bengal,  the  Central  Fro vi aces  and  Assam  were 
alone  in  a  position  to  add  to  their  existing  responsibilitiei.     Both  Orissa  and 
Chutia  Nagpur  have  in  the  past  come  under  consideration  as  parts  of  Bengal  which 
might  suitably  be  transferred  to  the  Central  Provinces,  and  in  the  case  of  the 
latter  a  partial  adoption  of  this  idea  has  resulted  in  the  transfer  of  the  five 
native  states,  forming  a  solid  block  with  Hindi-speaking  papulation,  which  have 
hitherto  been  attached  to  the  division,  but,  owing  to  their  remoteness,  have  not 
received  the  administrative  attention  they  need.    The  British  districts  of  Chutia 
Kagpur  are  retained  under  the  Bengal  Government  principally  from  commercial 
considerations.    As  regards  Orissa,  with  its  Uriya-speaking  population,  it  has  been 
felt  that  its  transfer  to  another  government  would  involve  insuperable  difficulties, 
while  the  completion  of  the  east  coast  railway  has  brought  the  division  into  closer 
relations  than  ever  with  Calcutta.    But  not  only  is  Orissa  left  with  Bengal,  bat  in 
deference  to  the  widely  felt  desire  on  the  part  of  the  Uriya*speaking  peoples  to  be 
united  under  one  administration,  a  considerable  area  (including  the  greater  part  of 
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tho  Sambalpor  dUtrioi)  has  been  intiiBforred  from  the  Central  ProviaceA  to  the 
Oriflsa  division.  The  net  relief  to  Bengal  on  the  south-west  is  therefore  not  great, 
and  more  ra'lical  chauges  on  the  east  were  neoessary  in  order  to  gain  the  desired 
end.  It  has  therefore  been  decided  to  out  off  the  whole  of  Eastern  Bengal  (including, 
besides  Dacca  and  Ohittagong,  the  districts  of  Bajshahi,  Dinajpur,  Jalpaiguri, 
Malda,  and  Ghittagong),  and  to  unite  it  with  Assam  to  form  a  new  administration 
of  the  first  class,  to  be  known  as  **  Eastern  Bengal  and  Assam,"  with  the  status  of 
a  lieutenant-goTcmorship,  and  possessing  a  Legislatire  C!oincil  and  Board  of 
BeTenue,  though  remaning  under  the  jurisdiction  of  the  Iligh  Court  of  Calcutta. 
The  proYince  will  hare  an  area  of  106,540  square  miles  and  a  population  of 
31  millions,  with  its  capital  at  Daces,  and  subsidiary  headquarters  at  Caittagong. 
It  is  pointed  out  that  it  will  have  a  well-defined  western  bouodaiy  corresponding 
with  well-recognized  geographical,  ethnological,  social,  and  linguistic  characters ; 
that  the  typical  Mohammedui  population  of  Bengal  will  be  concentrated  in  a  single 
province ;  and  that  practically  the  whole  of  the  tea  industry  and  the  greater  part 
of  the  jute  tracts  will  be  brought  imder  a  single  government.  The  whole  of  the 
Assam-Bengal  railway  will  also  fall  within  the  new  province,  and  it  is  hoped  that 
a  great  impetus  will  be  given  to  the  development  of  Chittagong  as  a  natural  outlet 
for  the  trade  of  Assam  and  Eastern  BengaL  A  Parliamentary  paper  has  been 
issued  containing  the  memorandum  of  December,  1903,  and  the  recent  resolution 
of  the  Indian  Government. 

The  Franco-Siamese  Boundarf.-— The  delimiUtion  on  the  spot  of  the  new 
boundary  fixed  by  tbe  agreement  of  last  year  between  the  Gulf  of  Siam  and  the 
Great  Lake  of  Cambodia  has  been  in  progress  for  some  time,  and  in  spite  of 
difficulties  which  have  arisen  in  the  course  of  the  operations,  a  line  has  been 
at  last  adopted  which  has  received  the  approval  of  both  sides  {B,  ComiU  de  VAsie 
Franf,  July,  1905,  with  map).  The  course  which  the  line  would  have  taken  had 
the  fetrict  letter  of  the  agreement  been  followed,  proved  unsuitable  from  the 
French  point  of  view  when  the  country  was  examined,  and  in  their  desire  to 
arrive  at  a  lasting  settlement  the  Siamese  commissioners,  after  some  demur, 
accepted  a  revision  of  the  frontier  in  several  localities,  the  result  in  each  case 
being  to  add  somewhat  to  the  territory  assigned  to  France,  In  the  Erat  region, 
instead  of  leaving  the  coast  at  Cape  Lemling  (in  which  case  the  full  value  of  the 
anchorage  assigned  to  France  between  Eoh  Chang  island  and  the  mainland  would, 
it  is  said,  have  not  been  realized),  the  boundary  has  been  shifted  to  the  southern 
shore  of  the  estuary  of  Paknam  Yen.  It  then  runs  across  to  the  Klong  Yai, 
follows  this  stream  and  ascends  the  Klong  Keng  to  the  Cardamom  mountains, 
running  due  aouth  for  some  distance  along  these,  and  then  striking  nearly  duo 
Lorth  again.  This  leaves  a  narrow  wedge  of  Siamese  territory  within  that  of 
France,  and  it  is  to  be  expected  that  this  will  give  occasion  in  the  future  for  a 
further  demand  for  a  rectification.  Further  east  the  frontier  has  again  been 
shifted  north  so  as  to  follow  the  upper  course  of  the  Mung  river  (an  afiiuent  of 
the  Great  Lake)  before  striking  across  to  the  Prek  Kompong,  which  forms  the 
dividing-line  to  the  south  of  the  lake. 

Mr.  F.  H.  Niohola'  Journey  aorosB  China  to  Tibet.— We  recorded  last 
year  (JourruUf  vol.  24,  p.  677)  the  unsuccessful  attempt  made  by  Mr.  F.  H. 
Nichols,  an  American  traveller,  to  penetrate  Tibet  from  the  east.  After  reaching 
Bangoon  via  Bhamo,  Mr.  Nichols  went  to  India  and  entered  Tibet  by  way  of 
Darjiling  and  the  Chumbi  valley,  but  died  on  reaching  Gyangtse  without  realizing 
his  design.  The  June  number  of  the  Bulletin  of  the  American  Geographical  Society 
contains  notes  from  Mr.  Nichols*  diary,  kept  during  his  journey  through  China 
from  lohang  to  Ta-chien-lu,  which  show  him  as  a  capable  observer  and  add  to 
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the  regret  that  he  was  unable  to  carry  out  the  work  Wliioh  he  had  set  himself. 
Unfortunately,  the  notes  cease  before  the  arrival  at  Ghiamdo,  where  the  traveller 
was  on  leas-known  ground,  and  where  he  spent  many  months  in  preparing  himself 
for  hb  intended  journey  by  tha  study  of  Tibetan. 

Korphology  of  fhe  Sonfh-West  Coatt  of  Somatra.-— During  j  mmeys 
as  a  geological  expert  on  the  little-frequented  south-west  coast  of  Samatra,  in  the 
middle  and  southern  parts  of  the  B^nkulen  residency,  Dr.  J.  £rb  was  able  to 
add  somewhat  to  our  knowledge  of  the  physical  history  and  features  of  this  coast, 
hitherto  based  on  rapid  reconnaissances  only.  As  regards  the  geological  formations 
(mostly  of  late  Tertiary  age),  while  not  discovering  any  not  previously  known 
from  Sumatra,  he  verified  the  exbtenoe  on  the  west  coast  of  some  that  had 
previously  been  kn^wn  on  the  east  oaly.  Structurally,  the  two  coasts  show  a 
marked  contrast,  in  that  the  Tertiary  formations  are  folded  and  thrown  into  anti- 
clines on  the  east,  while  on  the  west  the  Birdix  are  merely  inclined  at  a  bw  angle, 
as  they  pass  under  the  ladian  ocean.  The  movement  which  give  rise  to  the 
present  coast-line  in  Pleistocene  times  took  place  here  mainly  in  a  vertical 
direclio;),  the  lateral  preisure  which  foiled  the  rocks  on  the  east  having  been 
absent.  The  present  coast  originated  in  a  system  of  longitudinal  faults,  accompanied 
by  a  rise  of  Southern  Sumatra  relatively  to  the  Indian  ocean.  The  south-east  to 
north-west  direction  of  the  coast  is  parallel  to  the  general  direction  of  the  volcanic 
zone  of  the  central  range,  and  to  the  Pleistocene  folding  in  the  Palembang 
residency,  as  well  as  (apparently)  to  the  system  of  folds  in  the  Barisan  raoge. 
Among  the  agencies  by  which  the  coast  has  been  and  is  being  modified,  the 
principal  are  the  heavy  surf,  and  the  coastal  current  which  runs  towards  the 
notth-west,  or  in  the  opposite  direction  to  the  ocean  current  outside  the  line  of 
the  Engano  and  Nias  islands.  It  corresponds,  however,  with  the  direction  of  the 
most  prevailing  winds,  which  from  May  to  September  are  the  south-east  trades 
along  the  whole  soathem  section  of  the  west  coast.  Dr.  Erb  says  that  the  causa 
of  the  current  is  the  oblique  direction  in  which  the  waves  strike  the  coast,  though 
this  again  would  be  due  to  the  direction  of  the  wind,  which  would  be  the  primary 
cau£o  of  both  phenojuena.  A  result  of  the  current  is  a  general  transport  of  shiogle 
a!oog  the  coast,  a  fact  which  can  be  observed  at  maoy  of  the  river  mouths,  which 
have  been  diverted  to  one  side.  It  is  only  in  the  case  of  rivers  of  intermediate 
size  that  this  is  observable,  for  while  the  largest  rivers  have  sufficient  power  to 
sweep  away  obstructions,  the  small  streams  become  blocked  at  their  mouths  by 
shingle,  through  which  the  water  finds  its  way  in  great  part  by  peroolatioo.  With 
its  few  bays  and  the  total  absence  of  serviceable  harbours,  this  coast  offers  few 
inducemcDts  for  settlement,  and  even  fishing  is  very  little  practised  along  it. 
Dr.  Erb  discusses  the  nature  of  the  coral  reefs  which  extend  along  a  portion  of 
the  coast,  and  brings  together  a  considerable  numbar  of  facts  bearing  witness  to 
a  recent  elevation  of  the  island,  or  a  portion  of  it,  holding  that  the  want  of 
uniformity  which  has  evidently  characterized  this  movement  is  a  reason  for 
rejecting  the  idea  that  a  recent  fall  in  the  level  of  the  Indian  ocean  has  taken 
place. 

The  Kliatanga  Expedition. — The  July  number  of  Peiermanns  Mitteilungen 
records  the  arrival  of  the  Tolmacheff  Expedition  at  Lake  Yessei  in  April  last,  after 
a  journey  in  which  great  cold  had  been  experienced.  The  route  had  been  laid 
down  with  the  help  of  ten  astronomically  fixed  points,  and  much  had  been  done  to 
throw  light  on  the  river-systems  of  this  part  of  Siberia.  Among  the  streams 
explored  were  the  Kotui,  the  main  head-stream  of  the  Ehatanga,  the  Kureika,  and 
the  Severnaya,  a  tributary  of  thd  lower  Tunguska,  which  is  fed  in  part  by  a  lake 
lying  in  68°  N.    Lake  Yessei  was  found  to  lie  2°  further  south  than  it  has  been 
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hitherto  place<1.  The  eiplorers  purporad  to  go  south  to  the  reoond  lake-eoarce  of 
the  Ehatanga — *he  MoDcrc — and  afterwards  to  explore  the  group  of  amall  Udcea 
known  as  YoyeToti.  After  dfscending  the  K^ataDga  to  the  sea,  the  Tarioua 
raemhers  of  the  expedition  hoped  to  return  hy  different  routen,  the  leader  croesing 
the  Yiloi  region  to  01ekminf>k,  while  Bakluod  would  make  his  way  hy  Lake 
Yesaei  and  the  old  route  of  Middendorf  along  the  limit  of  forest  growth  to  Dudino. 

A7BT0A. 

The  S^onxao  Expedition  in  Koroeoo.— The  Marquis  de  Segonzac,  whose 
recent  travels  and  captiyity  in  Morooco  were  referred  to  in  the  May  numher  of  the 
Journal  (voL  25,  p.  564),  has  since  heen  released  and  has  sa'ely  returned  to  Franco, 
accompanied  hy  his  ocMa^djutors,  MM.  (lentil  and  de  Fiotte  Rocquevaire.  Some 
account  of  the  work  accomplished  by  the  expedition,  which,  in  spite  of  the  leader^s 
im prison nr  en t,  was  on  the  whole  a  decided  sucoesji,  has  appeared  in  the  Bullet tn  of 
the  Oomite  de  VAfrique  Frangaise  for  May  last.  The  greater  part  of  M.  de  Segonzac*8 
own  route  has  already  been  briefly  described  in  the  Journal  (loc  eit,).  His  objects 
were,  in  particular,  to  study  the  two  venants  of  the  central  main  range  of  the 
Atlas,  and  the  connections  between  this  aod  the  Middle  and  At ti- Atlas;  the 
possibilities  of  communication  between  south-east  Algeria  and  southern  Morocco ; 
the  economic  resources  of  these  regioni^,  their  inhabitants,  and  political  and  religious 
relations.  After  crossing  from  the  sources  of  the  Mnluya  to  the  south  side  of  the 
main  Atlas  by  the  Tunfit  pass,  at  the  foot  of  Jebel  Aiashi,  M.  de  Segonzac  made 
his  way  to  the  headwaters  of  the  Dra,  through  the  territory  of  the  Ait-Atta, 
belonging  to  a  religious  brotherhood  independent  of  those  of  Tafllet  (left  by  the 
trayeller  on  hia  left)  and  the  upper  Dra.  From  Tamgrut  be  went  due  west  along 
the  £0uthem  edge  cf  the  anti-Atlss,  through  a  semi-desert  region  broken  by  the 
valleys  of  the  right-bank  affluents  ( f  the  Dra,  and  inhabited  both  by  sei  tied  Berbers 
and  by  comad  Arabs.  Great  insecurity  reigcs  in  these  regions,  and  the  travtller's 
imprisonment  was  due  to  his  being  denourced  to  a  band  of  professional  pillagers, 
the  Tiled  ben  Tabia.  His  release  was  finally  secured  by  Sheikh  Hamu-ez-Zenagi, 
chief  of  the  powerful  Zenaga  tribe,  and  he  was  able  to  save  his  notes  and  the 
greater  pert  of  his  collecticnp.  His  return  journey  was  made  across  the  last 
northern  spurs  of  the  Anti- Atlas  to  the  remarkable  circular  plain  of  the  Zenaga, 
and  on  by  Tazenakht  and  Tikirt,  through  an  interesting  rrgion  in  which  a  friendly 
welcome  was  extended  to  him  as  a  French  traveller.  He  has  brought  back 
scientific  observations  of  all  kinds.  The  journeys  of  M.  Gentil,  the  geologirt  of 
the  expedition,  promise  equally  valuable  results.  Besides  a  short  expedition  in  tbe 
neighbourhood  of  Tetuan,  he  made  three  separate  journeys  in  the  western  part 
of  the  main  Atlas  and  the  coast  region  south  of  Mogador,  making  many  observa- 
tions on  the  geology  and  topography.  The  third  journey,  which  entailed  consider- 
able hardships,  led  south  from  Demnat  across  the  range,  during  the  passage  of 
which  M.  Gentil  was  fortunate  enough  to  discover  the  first  fossils  by  which  it  will 
be  possible  to  determine  the  age  (f  the  ancient  axis  of  the  range  in  these  part?. 
On  the  southern  slope,  too,  he  met  with  the  remains  of  a  fine  Carboniferous  fauna. 
Passing  through  Tikirt,  he  examined  the  neighbourhood  of  Jebel  Sirwa,  whose 
granite  base  supports  well-preaerved  remains  of  volcanoes,  apparently  of  Tertiary 
age.  Further  Carboniferous  fossils  were  found  on  the  return  route  to  Marakesb. 
M.  de  Fiotte  Rocquevaire  was  entrusted  with  the  triaogulation  of  the  Huz  and  the 
webtem  part  of  the  Atlas,  and  his  labours  will  be  of  great  value  for  the  co-ordination 
of  the  work  of  previous  travellers,  which  have  hitherto  lacked  a  common  basis. 
Bearings  were  taken  from  sixty-six  station",  and  the  co  ordinates  of  about  300 
pcsitions  carefully  fixed. 
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AKSBIOA. 

Vicif  sitndes  of  an  Eighteenth-century  Kap. — Mr.  Henry  N.  Stevens  has 
brought  out  an  interesting  pamphlet  setting  forth  the  surprising  vicissitudes 
through  which  a  map  of  the  British  American  colonies  passed  during  the  latter 
half  of  the  eighteenth  and  the  early  years  of  the  nineteenth  century.  The  original 
map  was  prepared  by  Lewis  Evans  and  published  at  Philadelphia  in  1755,  accom- 
panied by  a  quarto  pamphlet  supplying  an  '  Analysis  of  a  General  Map  of  the 
Middle  British  Colonies  in  America.*  The  map,  whibh  measures  about  26  inches 
by  19 J,  was  on  the  approximate  scale  of  36  miles  to  the  inch,  and  much  care 
was  bestowed  on  its  preparation,  an  immense  amount  of  information  having 
been  collected  by  Evans  for  the  purpose.  The  pamphlet  drew  attention  in 
particular  to  the  need  of  checking  the  French  encroachments  and  the  advantages 
to  be  gained  &om  the  establishment  of  settlements  on  the  Ohio.  The  general 
state  of  affairs  in  North  America  rendered  the  map  of  special  interest  at  the  time, 
and  some  copies  were  sent  to  England  and  issued  in  London  by  R.  and  J.  Dodsley. 
It  soon  attracted  the  attention  of  the  map-publisher,  Thomas  Eitchin,  who 
practically  copied,  re-engraved,  and  published  it  in  1756,  professedly  with  improve- 
ments, though  these  are  by  no  means  manifest.  This  was  but  the  first  of  a  long 
series  of  piratical  re-iFsues,  which  were  continued  to  at  least  as  late  as  1807,  when, 
for  the  fifth  time,  the  old  plate,  prepared  by  Kitchin  in  1756  (which  had  sub- 
sequently passed  into  the  hands  of  Thomas  Jefferys),  was  utilized  for  '  A  Now  and 
General  Map 'of  the  Middle  States  of  the  Union,  all  mention'of  EvansVname  being 
now  omitted  from  the  title.  But  this  was  not  all.  In  1771  the  original  map 
had  for  the  second  time  been  re-engraved  on  a  new  plate,  this  time  by  Caringtoo 
Bowles  (equally  without  licence  from  the  representatives  of  the  original  author), 
and  this  plate  did  duty  for  three  successive  issues,  the  last  being  possibly  as  late  as 
1800.  In  1776  a  corrected  version  of  Evans's  original  map  and  pamphlet  was  pre- 
pared by  Governor  Pownall,  who  had  throughout  taken  much  interest  in  Evans's 
work,  and  who  devoted  the  proceeds  to  the  benefit  of  the  daughter  of  the  latter, 
who  had  been  left  in  straitened  circumstances.  Thus  in  the  course  of  half  a 
century  no  fewer  than  ten  separate  versions  of  this  *  Map  of  the  Middle  British 
Colonies '  saw  the  light,  of  which  eight  were  piratical  issues  published  without  any 
real  attempt  to  bring  the  subject-matter  up  to  date.  The  history  of  the  map,  the 
elucidation  of  which  has  involved  a  good  deal  of  persevering  research  on  the  part  of 
Mr.  Stevens,  throws  a  striking  light  on  the  methods  too  often  employed  by  carto- 
graphers, who  have  exploited  the  ignorance  or  indifference  of  the  public  to  their  own 
profit. 

ATTSTBALASIA  AHD  PAOIFIO  IBLA19D8. 

New  Caledonia.— The  report  in  the  Oesterr.  Monatsschrift  fur  den  Orient 
(Feb.,  1905)  of  an  official  journey  to  New  Caledonia  by  the  Austrian  consul  in  Sydney 
furnishes  some  useful  data  on  the  physical  and  political  geography  of  the  island. 
Contrary  to  the  general  custom,  the  review  of  the  political  state  of  the  island  pre- 
cedes the  account  of  its  physical  geography;  and  such  is  here  the  right  order 
scientifically,  the  political  factor  being  in  this  instance  more  the  key  to  recent 
modifications  of  the  physical  geography  than  vice  versa.  The  picture  drawn  of  the 
motley  ethnical  elements,  a  feature  in  which  New  Caledonia  has,  perhaps,  no 
match,  is  not  flattering  to  present  European  civilization.  In  the  last  twenty-five 
years  the  native  population  has  been  reduced  from  50,000  to  20,000,  and,  given 
a  continuance  of  present  conditions,  is  likely  to  be  quite  extinct  within  the  next 
fifty  years.    A  handsome  and  strong  race,  habituated  to  unrestrained  freedom,  and 
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satisfying  at  light  oost  all  their  eoonomio  wantf*,  the  Kanakas  will  not  adapt  tbem« 
selves  to  a  caltnre  which  for  them  means  only  hard  acd  ungrateful  toil  in  minefi, 
factones,  and  wbarfo»  obnoxious  European  dres*,  and  alooholio  yitlation.  The  white 
population  numbers  26,000.  Of  these,  8000  belong  to  the  official  olasn,  garrisoD, 
and  the  "  better  claseea."  In  the  penal  institutions  (now  in  process  of  abolitioD) 
there  are  now  only  2000  inmates,  tbe  rest  of  the  whites  leing  free  rettlera  and 
workmen.  To  tbe  common  and  political  criminals  transported  there  have  been 
added,  since  1885,  relSguh^  including  beggars,  drunVards,  In  short,  the  element 
tbe  least  advantsgeous  for  colonization.  The  criminal  population,  still  bound  to  the 
ieland  after  a  term  of  punisbmei>t,  poisons  the  whole  atmosphere  morally.  The 
redeeming  feature  in  the  working  population  are  tbe  Dalmatian  and  Croatian 
immigrants,  a  sound  and  sober  people.  They  are,  however,  always  intent  on 
higher  wages,  and  wiU  any  day  throw  up  steady  employment  for  the  chance  of  a 
small  enhancement.  Earning  each  seven  francs  a  day,  and  able  to  live  in  affluence 
on  three,  tbey  yet  restrict  their  food  to  potatoes  and  bread.  The  specially  geo- 
graphical section  of  the  article  includes  a  review  of  the  natural  resources  and  actual 
products  of  the  ifland,  imports  and  exports,  industries,  and  more  particularly 
mining. 

POLAB  BWIOn. 

Betum  of  the  Ziegler  Polar  Expedition.^ The  TenrM  Nova,  which  sailed 
for  Franz  Jc  sef  Land  early  in  the  present  summer  for  a  renewed  attempt  to  rescue 
the  members  of  the  Ziegler  Expedition,  returned  to  Trom^Q  on  August  lOtb,  having 
successfully  accomplished  its  mission.  During  tbe  northern  voyage  the  ice-field 
was  sighted  on  June  19  in  75^  57'  N.,  36"  26'  E.,  and  was  entered  on  the  24th 
somewhat  further  east.  The  conditions  were  unfavourable,  and  the  advance  was 
much  impeded  by  frg,  but  Salmi  island  was  eventually  sighted  on  July  28, 
and  Cape  Dillon  reached  tbe  next  day.  Here  six  men  of  the  missing  expedition 
were  found,  and  despatched  on  pledges  to  Mr.  Fiala's  headquarters,  while  the  ship 
proceeded  to  Cape  Flors,  where  twenty-one  men  were  taken  on  board,  afterwards 
returning  to  Cape  Dillon,  where  the  remainder  of  the  expedition  was  embirked. 
The  Terra  Nova  sailed  homewards  on  August  1,  getting  clear  of  the  pack  after 
some  difficulty  on  the  6tb.  It  was  fortunate  for  tbe  members  of  Mr.  Fiala's  party 
that  the  relief  expedition  of  the  present  year  was  not,  as  was  the  case  last  year, 
driven  back  by  the  ice  without  reaching  its  destinatior.  The  Anurica,  in  which 
the  original  expedition  sailed  in  the  summer  of  1903,  was  lost  in  the  ice,  with  a 
large  part  of  the  stores,  during  the  first  winter,  and  had  not  the  depdts  left  by 
former  expeditions  been  found  and  made  use  of,  tbe  result  might  well  have  been 
disastrous.  As  it  wa^,  many  hardships  had  been  experienced,  and  there  seems  little 
donbt  that  many  of  the  party  wonld  have  succumbed  to  an  enforced  wintering  for 
a  third  time  in  those  regions.  It  will  be  remembered  that  the  avowed  object  of 
the  expedition  was  to  reach  as  high  a  northern  latitude  as  might  be,  and  if  possible 
to  carry  the  American  flag  to  the  north  pole.  It  has  therefore  been  a  failure  as 
far  as  this  object  is  concerned,  no  latitude  approaching  that  of  Nansen's  or  Cagni's 
farthest  having  apparently  been  reached,  every  effort  to  advance  north  being, 
according  to  the  telegrams,  frustrated  by  the  unfavourable  conditions.  It  has 
apparently  been  little  more  successfnl  than  the  earlier  expedition  under  Prof. 
Baldwin,  whose  feilure  to  reach  a  high  latitude  aroused  so  much  criticism ;  and 
this  though  it  had  the  advantage  of  the  preliminary  work  done  by  the  latter,  for 
to  tbe  depdts  established  by  him  it  mainly  owed  its  safety  after  the  loss  of  the 
America.  Some  good  scientific  work  is,  however,  said  to  have  been  done  by 
Mr.  W.  J.  Peters,  of  the  U.S.  Geological  Survey. 
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Peary*!  Start  for  the  North.  ^The  Boosevdt,  with  Peary's  expedition  on 
board,  sailed  from  New  York  od  Jtxly  12  for  the  final  attempt  on  the  pole  to  be 
made  by  the  gallant  explorer.  The  whole  equipment  of  the  expedition  has  been 
organized  in  the  most  thorough  manner,  and  no  stone  has  been  left  untamed  in  the 
determination  to  ensure  the  greatest  chance  of  success.  The  BooieveUy  as  has 
been  already  stated  in  the  Journal,  has  been  specially  built  for  the  purpose,  and  is 
unusually  fitted  to  withstand  heavy  ice-preseure,  while  the  engines  are  powerful 
enough,  it  is  hoped,  to  force  a  way  through  the  heayiest  ice.  It  is  Peary's  inten- 
tion to  take  the  ship  to  as  high  a  northern  latitude  as  possible,  preferably  on  the 
north  coast  of  Greenland  or  Grant  Land,  and  from  this  base  to  adranoe  north  in 
sledges  in  February,  1906.  As  on  previous  occasions,  he  relies  mainly  on  his 
Eskimo  coadjutors  for  the  success  of  the  northern  journey.  The  ship  is  provisioned 
for  two  years,  and  in  the  event  of  failure  to  reach  a  sufficiently  advanced  position 
during  the  present  year,  the  final  attempt  will  be  postponed  until  February,  1907. 
A  novel  item  in  the  outfit  is  an  infitallation  of  wireless  telegraphy,  by  the  aid  of 
which,  with  intermediate  stations  to  be  established  en  route,  it  is  hoped  to  keep 
in  touch  with  civilization  until  the  sledge  joamey  commences. 

XATHEKATIOAL  AHD  PHTIIOAL  OB061LAPHT. 

The  Cansea  of  Ooean  Currents. — ^Thia  question,  about  which  eo  many 
divergent  views  have  been  held,  hut  which  has  of  late  years  come  to  be  regarded 
as  virtually  solved  by  the  supposed  demonstration  of  the  preponderating  influence 
of  atmospheric  currents,  has  been  once  more  approached  in  a  determined  way  by 
Dr.  Nansen,  who,  in  the  first  three  numbers  of  Feiermanne  MitteUungen  for  the 
present  year,  has  discussed  the  fundamental  problems  connected  with  tiie  exist- 
ence of  ooean  currents,  and  sought  to  arrive  at  an  explanation  which  shall  harmonize 
both  with  theoretical  considerations  and  with  observed  facts.  The  experience 
gained  during  the  voyage  of  the  Fram  has  given  the  illustrious  explorer  an  unusual 
insight  into  the  conditions  of  the  problem,  and  some  of  his  conclusions  have  already 
been  put  forward  in  the  'Scientific  Results'  of  that  voyage.  But  he  has  since 
continued  his  investigations  and  tested  them  by  laboratory  experiments,  so  that 
his  discussion  starts  from  an  unusually  firm  basis.  So  complicated,  however,  is 
the  subject,  and  so  many  the  disturbing  factors  which  tend  to  vitiate  conclusions 
based  on  mathematical  theory,  that  it  will  probably  be  long  before  any  explana- 
tion can  be  universally  accepted  as  final.  To  give  one  instance  cmly.  The 
coefficient  of  friction  in  the  case  of  water  has  been  calculated  experimentally  by 
physicists  at  0*014;  yet,  as  Dr.  Nansen  shows,  the  results  obtained  on  this  basis 
may,  in  certain  cases,  be  so  paradoxical  as  to  show  that  in  the  cace  of  ooean 
currents  this  figure  is  quite  untrustworthy,  and  that  the  opposition  to  motion 
caused  by  friction,  vortex  motion,  waves,  and  so  forth  may  be  10,000  or  even 
100,000  times  as  great  as  has  been  supposed.  Nansen  differs  fundamentally  from 
most  recent  writers  on  the  subject  in  his  view  that  the  influence  of  winds  on 
currents,  especially  as  regards  their  direction,  is  of  comparatively  slight  impor- 
tance. He  shows  that  the  effect  of  the  Earth's  rotation  in  causing  a  deviation  from 
the  direction  of  the  wind  has  been  entirely  overlooked  by  Zoppritz  and  his  followers, 
and  that  this  fiust  vitiates  all  their  results.  Not  only  is  it  impossible  for  a  wind 
(except  on  the  equator  and  in  special  circumstances  due  to  the  influence  of  land- 
masses)  to  bring  about  a  current  coinciding  with  it  in  direction,  but  the  vertical 
effect  is  also  much  less  than  has  been  supposed,  and  Dr.  Nansen  holds  that  currents 
started  by  winds  must  be  more  or  less  local  or  temporary  in  character.  It  is,  in 
his  view,  the  temperature  difference  between  the  equator  and  the  poles  which  is  the 
virtual  agent  in  the  production  of  currents^  though  winds  may  have  considerable 
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iDflneiioe  on  tbeir  rate.  Iq  this  case,  to(H  the  influenoe  of  the  Earth'i  rotttioD  in 
oaufliog  a  ohange  of  Erection  is,  of  ooarae,  most  important,  aad  this  is  examined  with 
great  oare  and  thoroughness  in  the  second  oi  the  two  papera,  the  eonelosions  being 
based  on  actaal  experiments  with  a  rotating  yessel  contdning  water.  From  these, 
Dr.  Nansen  passes  to  a  oonsideration  of  the  case  of  a  globe  nnilbnnly  ooyered  with 
water,  in  which  the  difference  of  speolBo  gravity  would  give  rise  to  a  current 
running  in  a  spiral  direction  towards  the  pole,  the  transfer  of  wat^  from  the 
equator  to  high  latitudes  being  retarded  in  proportion  to  the  length  of  the  course 
to  be  trayersed.  The  existing  main  coean  currents  can  be  expUioed  as  due  to 
the  modifications  introduced  by  the  existence  of  the  continents.  The  last  paper 
deals  with  currents  due  to  evaporation  and  precipitatioo,  especial  note  being  taken 
of  the  influence  of  ice-formation. 

eiVIEAL. 

Iba  Snooesaor  to  Dr.  B.  Siohter  at  Orai.— Dr.  Robert  Sieger  has  suc- 
ceeded the  late  Dr.  E.  Bichter  as  Professor  of  Geography  at  the  UniYertity  of 
Gras.  The  newly-appointed  professor,  who  is  already  well  known  to  geographers, 
was  bom  in  1864  at  Vienna,  where  he  studied  history  and  oriental  languages  at 
the  university,  and  took  his  doctor's  degree  in  1886.  He  subsequently  devoted 
himself  to  geography,  which  he  studied  under  Simony,  Kiepert,  and  Richtbofeo, 
and  made  two  journeys  for  researoh  in  Scandinavia,  giviug  some  of  the  results  in 
a  paper  <m  *  Lake-level  Variation  and  Coast-changes  in  Scaodinavis,'  published  in 
the  ZeitschH/t  of  the  Beriin  Geographical  Society  in  1898.  Since  that  date  he 
has  written  on  a  variety  of  geographical  qnestionp,  including  the  fluctuations  of 
the  African  and  Armenian  lakes,  the  physical  history  of  the  Lake  of  Constance, 
the  "Earst"  forms  of  glaciers,  and  other  subjects.  In  1898  he  became  i^.O. 
professor  at  the  newly  founded  "  Exportakademie  "  in  Vienna,  and  since  1903  had 
occupied  the  same  post  at  Vienna  University. 


OBITUABT. 


Elisee  Beolus. 

Ok  July  4,  Elis^  Reolns  died  in  his  seventy-sixth  year  in  a  small  Belgian  village 
not  far  from  Ostend,  and  the  most  sympathetic  articles  which  have  been  devoted 
to  him  since  in  the  press  of  all  nations  bear  testimony  to  the  extremely  wide 
popularity  as  a  writer,  and  the  profound  esteem  as  a  man,  which  the  great  French 
geographer  enjoyed  in  all  civilized  countries. 

Jean  Jacques  Elis^  Reclus  was  born  on  March  15, 1830,  in  a  small  town  of 
the  GKronde  Department,  Ste.-Foy-la-Grande,  and  his  family  have  never  broken 
their  association  with  this  part  of  south-western  France.  His  father  was  a  Pro- 
testant pastor — a  man  of  great  integrity  of  character  and  remarkable  energy.  So 
was  also  his  mother,  who  reached  a  very  great  age,  teaching  in  a  school  of  her  own 
foundation,  and  retaining  wonderful  mental  energy  till  her  very  last  days.  Elisee 
was  the  second  of  a  femily  of  twelve,  all  of  whom,  brothera  and  sistera  alike,  have 
left  their  mark  in  life.  His  elJer  brother,  Elie,  became  a  well-known  anthro- 
pologist, one  of  his  brotbere  is  a  geographer,  another  an  engineer,  and  one  a 
surgeon  of  great  repute.  One  of  his  sisters,  Madame  Dumesnil,  was  for  the  last 
twenty  yeara  bi^  constant  help  in  all  his  work. 

£lit^  Reclus  received  his  first  education  in  Rhenish  Prussis,  and  later  on  he 
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entered,  with  lis  brother  Elie,  the  Protestaot  Faculty  at  Montauban.  Their 
father's  intention  was  to  make  of  them  Protestant  ministers.  Neither  of  the  two 
brothers  felt,  however,  inclined  to  follow  the  vocation  of  their  father.  Karl  Bitter 
was  attracting  at  that  time  students  from  all  parts  of  Europe  by  his  wonderful 
generalizations  concemiDg  the  Earth  and  its  inhabitants,  and  both  brothers, 
leaving  Montauban  in  1849,  went  to  Berlin,  making  most  of  the  journey  on 
foot,  and  living  chiefly  on  bread  and  fruits.  The  lectures  of  Bitter,  like  the 
works  of  Humboldt,  undoubtedly  left  a  deep  impression  upon  all  the  subsequent 
work  of  EUf^  Becluft.  The  Earth  always  appeared  to  him  as  a  living  being  in 
i^s  contiouous  variations,  and  the  inhabitants  of  its  different  parts  were  inti- 
mately connected  in  his  mind  with  the  physical  characters  of  the  portion  of  the 
globe  where  they  bad  developed ;  while  the  influence  of  Humboldt's  poetical  ways 
of  interpreting  Nature  and  describing  it  is  evident  in  Elip^e  Reclus's  style. 

After  the  coup  d'Stat  of  Napoleon  III.,  Elis^e  Beclus,  ns  weU  as  his  brother 
Elie,  were  compelled  to  leave  France.  He  came  to  London  in  1852,  then  stayed 
in  Ireland,  and  finally  went  to  America,  where  he  visited  the  United  States,  Central 
America,  and  Columbia.  This  last  journey  be  described  in  a  charmingly  written 
little  book,  'Voyage  k  la  Sierra  Nevada  de  Sainte  Martbe '  (Paris,  1861). 

Betuming  to  France  in  1857,  Beclus  took  a  lively  part  in  both  the  scientific 
revival  and  tbe  political  movement  which  characterized  the  middle  of  the  nineteenth 
century.  These  were  the  years  when,  by  a  series  of  monumental  works,  the 
foundations  were  laid  of  tire  mechanical  theory  of  heat,  tbe  kinetic  theory  of  gasep» 
modem  atomistic  chemistry,  the  variability  of  species  and  modem  biology  altogether, 
anthropology,  physiological  psychology,  ard  so  on ;  while  the  political  revival 
which  took  place  after  the  Crimean  war  led,  as  is  known,  to  the  liberation  of  Italy 
and  the  abolition  of  serfdom. in  Bussia,  and  slavery  in  the  United  States.  Beclus 
contributed  his  part  to  both  these  moveor  ents.  The  need  of  good  popular  works 
in  all  branches  of  natural  science  was  deeply  felt  at  that  time,  and  in  1864  he 
published  (besides  an  *  Introduction  au  Dictionnaire  des  Communes  de  France ') 
an  extremely  well  written  little  book — ^which  he  considered  later  on  as  bis 
favourite  work — '  Histoire  d'un  Buisseau,'  in  which  he  gave  quite  a  course  of 
geography  by  following  a  stream  from  its  birth  till  it  becomes  a  mighty  river  and 
an  artery  of  human  intercourse.  The  sub&tacce  of  the  method  which  Beclus 
followed  later  on  with  snob  a  succcfs  in  his  '  Universal  (Geography,'  was  thus 
contained  in  this  *  History  of  a  Brook.*  • 

Three  years  later,  in  1867,  appeared  the  first  Tolume  of  his  'La  Terre : 
Description  des  Ph^nomdnesde  Globe,' f  which  at  onoe  conquered  for  him  a  place  of 
honour  amongst  geographers.  This  work,  which  is  a  necesFary  introduction  to  the 
'  Universal  G^graphy,'  is  a  tme  product  cf  the  scientific  revival  of  those  years,  and 
represents  an  admirably  told  physical  geography.  The  life  of  the  continents,  their 
distribution  on  the  globe,  their  architectonic  features,  the  laws  governing  their 
outlines,  as  well  as  the  distribution  of  the  plateaus,  the  lowlands,  the  deltas,  and 
the  deeply  indented  peripheric  regions,  all  these  problems  of  comparative  earth 
knowledge  are  dealt  with,  and  the  corresponding  features  described  with  admirable 
lucidity  in  the  first  volume  of '  La  Terre.'  The  oceans  and  the  atmosphere  were 
dealt  with  in  a  subsequently  published  second  volume.  All  the  characteristics  of 
Beclus's  geographical  work  appear  already  in  '  The  Earth.'    He  pays  just  as  much 


*  There  is  no  English  translation  of  the  *  Histoire  d'un  Buisseau,'  and  of  its 
companion  book,  *  Histoire  d*un  Montagne.' 

t  This  work  has  ran  through  five  or  six  editions,  atd  has  been  trfnsUtcd  into  all 
languages,  including  English.  • 
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• 
attention  to  geoteotonicand  geological  hjpotbeees  as  is  required  for  the  oomfmhen- 
sion  of  the  Earth  as  a  living  planet ;  and  he  excels  especially  in  the  treatment  of 
the  slow  modi6cat1on8  of  the  surface  (perhaps  without  reaching  the  conoreteness 
of  the  illustrations  which  we  find  in  LyBU's  '  Principles  of  Qeology  *  \  and  in  the 
description  of  the  aspects  which  the  Earth's  surface  offers  now  to  its  human 
inhabitants.  Altogether,  there  is  no  better  guide  for  one  wbo  wishes  to  be  familiar 
with  physical  geography  (or  physiography)  than  these  two  volumes.  None  could, 
at  the  same  time,  be  a  better  source  of  inspiration  of  love  of  the  subject,  as  well  ns 
love  for  Nature  in  general.  The  numerous  small  maps  in  the  text  add  immensely 
to  the  suggestivenesB  of  the  book,  while  its  style  is  such  that  it  reads  as  a  work 
ofart.* 

When  the  Franco-German  war  broke  out  in  1870,  and  Paris  was  besieged, 
Beclus  joined  the  National  GTiard,  attaching  himself  to  the  battalion  of  sSronauts 
which  had  been  formed  by  his  great  friend,  the  photographer  Nadar,  and  he  ^ded 
him  in  that  remarkable  organization  of  tie  pigeon-post  and  the  ballooning  which 
kept  the  besieged  capital  in  regular  intercourse  with  the  provinces  unoccupied 
by  the  Germans. 

Later  on  came  the  Commune  of  Paris,  and  Elip^e  Beclus,  refusing',  in  accordance 
with  his  opinions,  any  place  in  the  Government  of  the  Commune,  went  as  a 
soldier  in  the  ranks  of  one  of  the  battalions  of  the  fidhk.  On  April  5, 1871, 
he  took  part  in  a  sortie  towards  Versailles,  and,  after  the  defeat  of  the  column, 
was  made  prisoner  on  the  plateau  of  Chatillon*  He  lived  through  all  the  horrors 
of  the  Satory  camp  and  the  pontoons  of  Brest,  and  was  considered  as  irretrievably 
lost  after  the  terrible  experience  of  the  transport  of  the  prisoners  to  Brest,  which 
resulted  in  the  loss  of  reason  and  life  for  so  many  of  his  companions.  However,  he 
soon  recovered,  and  founded  a  school  for  his  working-men  comrades  in  the  prison 
of  Quelem,  teaching  them  reading,  geography,  and  English. 

In  November,  1871,  he  was  condemned  by  a  Council  of  War  to  transportation, 
but  was  released  in  the  following  January,  after  a  representation  in  his  favour  had 
been  made  by  scientific  men  of  different  nationalities,  especially  English — Darwin, 
A.  B.  Wallace,  Carpenter,  and  many  others  having  dgned  the  petition.  His 
condemnation  was  commuted  to  perpetual  banishment. 

After  his  release,  Elir^  Beclus  went  to  Ztlrich  to  rejoin  his  brother  Elie;  tben 
he  stayed  for  a  time  at  Lugano,  and  finally  settled  at  Clarens.  The  first  work 
he  wrote  in  Switzerland  was  another  admirable  little  book, '  Histoire  d'une  Mon- 
tagne' — a  companion  volume  to  his  <  Histoire  d'an  Buissrau* — in  which  he  expressed 
his  gratitude  to  the  beautiful  Nature  of  the  Swiss  mountains  for  healing  the  deep 
wounds  which  his  mind  had  received  during  the  civil  war. 

Soon  after  thst  he  undertook  his  main  work,  the  '  G^graphie  Universelle :  la 
Terre  et  les  Hommes,'  of  which  the  first  volume  began  to  appear  in  weekly  parts 
in  1876.  Beginning  with  Greece  as  the  crsdle  of  our  present  European  civiliza- 
tion,  and  treating  in  succession  from  east  to  west  the  European  peninsulas  of  the 
Mediterranean,  Beclus  described  next  Prance,  then  Central  Europe,  North-Westem 
Europe  (Belgium,  Holland,  and  these  isles),  the  Scandinavian  landp,  and  European 
Bussia.  Europe  took  thus  five  volumes.  The  next  five  volumes  were  given  to 
Asia,  Bussia  in  Asia,  Japan  and  China,  Farther  India,  British  lodia,  and  South- 
western Asia,  One  volume  was  given  to  AustraUa  and  the  Pacific  islands,  four  to 
Africa,  and  the  last  four  to  the  two  Americas. 


♦  Elis^e  Beclus  bad  himself  written  condensations  of  *The  Earth'  in  two  small 
18mo  volumes,  published  at  the  low  price  of  one  franc  each.  These,  again,  bave  not 
been  translated  into  English. 
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For  nineteen  years  in  saooession  Reolus  brought  out  with  astoDiahlng 
r^ularity  these  bulky  yolumes,  and  there  was  not  one  single  week  in  which  the 
part  which  was  due  did  not  appear.  The  immensity  of  labour  accomplished  by 
Reclus  during  these  years  is  alone  a  matter  of  wonder,  the  more  fo  as  he  found 
also  time  to  travel,  and  visited  during  that  time  several  of  the  countries  with  which 
he  was  dealing.  The  amount  of  work  which  he  was  performing  every  day  was 
colossal.  Each  volume  of  his  work  covered  from  800  to  900  large  octavo  pages, 
and  contained  from  200  to  230  small  maps  in  the  text,  and  for  each  of  these  volumes 
Beclus  consulted  an  average  of  900  to  1000  volumes.  Very  often  a  volume  was 
read  and  annotated,  only  to  add  a  few  words  to  the  description  of  a  valley  or 
a  mountain  pass,  or  to  choose  a  more  characteristic  adjective  in  the  description  of 
a  range  of  mountains.  As  soon  as  one  volume  was  out  Reclus  immediately  began 
the  next  one,  and  by  the  middle  of  the  year  the  fundamental  manuscript,  which 
usually  represented  one-half,  or  maybe  less,  of  the  final  text,  was  ready.  It  con- 
tained the  framework  of  the  volume.  All  main  lines,  all  generalizations  were 
established.  All  the  characteristic  features  of  a  given  region  were  recorded  in  the 
proper  terms.  Its  general  structure,  its  mountains,  and  the  characteristics  of  each 
river-basin,  with  its  populations,  industries,  roads,  and  cities,  or  its  successions  of 
lacustrine  basins  and  the  wild  tribes  inhabiting  their  banks,  were  traced  in 
broad,  characteristic,  well-chosen  traits  in  this  first  manuscript.  Then  came  the 
filling  up  of  this  framework  with  details :  the  beauties  of  hill  and  dale  in  this 
spot,  the  work  of  erosion  of  such  a  river,  or  the  action  of  the  sea  on  this  part  of 
the  coast,  the  more  detailed  characteristics  of  the  different  stocks  of  which  all  great 
nations  are  composed,  the  conquests  or  devastations  of  civilization,  the  interesting 
features  of  such  a  city,  or  of  the  roads  connecting  them— all  iheee  were  introduced, 
giving  more  and  more  life  to  the  broadly  painted  landscape.  When  one  remembers 
that  every  line  of  the  manuscript,  as  well  as  of  the  just-mentioned  details,  and  of  the 
corrections  in  the  countless  proofs  which  used  to  pass  between  the  printers  and 
the  author  were  made  in  Elis^e  Reclus's  own  handwriting,  one  understands  vaguely 
the  immensity  of  the  work.  And  while  one  sees  that  the  framework  has  been  con- 
structed with  all  the  powers  of  a  great  geographer,  who  holds  all  the  features  of  the 
continent  which  he  describes  in  his  brain  and  imagination,  trained  by  travel, 
colossal  reading,  and  previous  work,  one  also  realizes  that  the  details  are  often  true 
jewels  set  into  the  main  picture.  The  result  was  that  two  distinctive  features 
of  the  '  G^graphie  Universelle '  struck  all  those  who  have  written  about  it,— 
the  generalizing  power  of  a  geographical  genius,  and  the  richness  of  admirably 
told,  ctaractcristic  details  which  reveal  a  true  poet's  capacity  for  understanding 
Nature. 

Before  the  '  Universal  Geography '  had  been  written,  the  description  of  the 
different  portions  of  the  globe  was  very  unequal.  For  different  regions  we  had  no 
general  geographical  sketch,  and  knew  only  the  results  of  local  exploralions  of 
certain  parts  of  the  region.  But  Reclus  so  well  managed  to  utilize  all  the  avail- 
able  materials  that  he  gave  us  full  harmonic  pictures  of  the  whole,  and  that|  as 
has  been  remarked  once  in  Fetermanns  MitteUimgen  (Bd.  40,  lilt,  p.  132),  the 
mosaic  character  of  the  preparatory  work  had  disappeared. 

It  is  especially  in  the  description  of  rivers  and  their  drainage  areas  that  EIL  ^e 
Reclus  excelled.  Taking  any  of  the  great  streams — the  Volga,  the  Niger,  or  the 
Amazonas — we  find  the  same  method  applied  with  full  sGc'cess.  From  the  very 
first  lines  the  reader  obtains  a  general  idea  of  the  position  and  shape  of  the  river 
and  its  basin.  Then  ho  fees  the  birth  of  the  river  with  the  wild  mountains  or 
marshy  plateau  round  its  cradle,  and  the  more  or  less  wild  tribes  which  are  dwelling, 
or  used  to  dwell  formerly,  round  its  headwaters.    Then  we  are  told  how  the  upper 
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course  of  the  river  beoame  the  seat  of  emaU  barbarian  republics  or  monarchies,  and 
how,  finally,  a  powerful  state  grew  up  on  its  banks,  concentrating  sererAl  territories 
under  its  nde.  The  river  is  living  in  the  legends  of  its  present  inhabitants,  or  in 
the  hypotheses  of  the  early  geographers,  or  in  the  early  historical  records.  And 
then,  as  we  follow  Bedus  in  his  course  down  the  river,  we  see  the  stream  growing, 
we  learn  about  the  different  civilisations  that  appeared  or  are  appearing  now  on  its 
banks,  and  we  see  the  growing  intercourse  that  is  maintained  now  with  other 
nations  coming  to  its  mouth.  In  short,  we  obtain  a  real  living  picture  of  a  wide 
territory. 

As  to  the  style  of  Elis^j  Beclus,  it  bears  distinct  traces  of  the  influence  of  both 
Earl  Bitter  and  Alexander  Humboldt,  with  a  light  veil  of  the  pjetical,  imaginative 
mind  of  Southern  France.  All  through  that  immense  work  the  style  conveys 
the  impression  of  an  intense  energy  of  both  feeling  and  thought.  It  is  the  com- 
prehension  of  Nature  of  Goethe  and  of  Shelley  in  his  softest,  less  tumultuous 
strophes.* 

Another  distinctive  feature  of  Beclus's  '  Geography '  is  his  profound  respect  for 
every  nationality,  stem,  or  tribe,  civilized  or  not.  Not  only  is  his  work  free  from 
absurd  national  conceit,  or  of  national  or  racial  prejudice ;  he  has  succeeded,  besides, 
in  indicating  in  every  branch,  stem,  or  tribe  of  the  human  race  those  features  which 
make  one  feel  what  all  men  have  in  common — what  unites,  not  what  divides  them. 
However,  it  must  not  be  believed  that  such  a  broadly  humane  attitude  led  the 
writer  to  oUiterate  the  racial  or  national  peculiarities.  Not  only  every  European 
or  Asiatic  nation  appears  with  its  truly  national  characteristics,  but  even  the  smallest 
of  the  hundreds  of  tribes  described  appears  with  its  own  tribal  character.  This  is 
BO  much  60  that  one  cannot  but  wonder  how  Elis^e  Bedus  succeeded  in  describing 
so  many  tribes  without  repeating  himself. 

It  must  also  be  said  that  the  human  inhabitants  of  the  globe  are  what  interested 
Beclus  most,  much  more  than  the  animals  and  the  plants,  or  the  flora  and  fauna  of 
past  ages.  The  Earth  as  the  abode  of  man,  and  what  man  has  done  and  is  doing 
of  his  abode,.this  is  what  absorbed  his  main  attention. 

The  last  volume  of  the  'Universal  Geography  *  appeared  in  1894,  and  by  now, 
several  parts  of  it  have  already  had  to  be  revised  in  order  to  follow  the  rapid 
developments  of  geogiaphy,  anthropogeography,  and  demography.  The  volume 
dealing  with  France  was  entirely  revised,  and  several  others  ('Bussia'  in  the 
number)  underwent  partial  revision.  Besides,  South  Africa  and  China  were  com- 
pletely brought  up  to  date  by  Elisei  Beclus  and  his  brother  Oaeiime,  and  were 
published  separately  with  a  few  of  the  small  maps-f 

The  'Universal  Geography'  placed  Beclus  in  the  foremost  rank  of  modern 
geographers,  and  the  Boyad  Geographical  Society  awarded  to  him  in  1894  its 
Boyal  Gold  Medal. 

As  soon  as  Bedus  had  terminated  his  great  work,  he  began  to  prepare  a  new 
one,  in  which  the  development  of  Man  was  to  be  traced  in  close  dependency  on 
bis  geographical  environment. 

*<Man,  like  the  Earth,  has  his  laws,''  Bedus  wrote  in  the  *<  Farting  Words,"  with 
which  he  concluded  his  *■  Geography.' 

"  Seen  from  above  and  from  afar,  the  diversity  of  features  intermingled  on  tho 
Buifaoe  of  the  globe— crests  and  valleys,  meandering  waters,  shore-lines,  heights  and 


♦  In  dealing  with  the  '  Geographic  Universelle,*  1  of  course  refer  to  the  French 
edition;  naturally  much  is  lost  of  Beclus's  delicate  treatment  even  in  the  best 
translation. 

t  '  L'Afrique  Australe,'  small  4to,  pp.  858, 1901  ;  and  *  L'Empire  du  Milieu/  small 
4to,  pp.  667, 1902. 
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depths,  superimposed  rocks—presents  an  image  which,  so  far  from  being  chaotic,  roYeals 
to  nim  who  understands  a  marvellous  picture  of  harmony  and  beauty.  .  .  .  And  if  the 
earth  seems  consistent  and  simple  amid  the  endless  complexity  of  its  forms,  shall  the 
indwelling  humanity,  as  is  often  said,  be  nought  but  a  blind  chaotic  mass,  heaving  at 
hazard,  aimless,  without  an  attainable  ideal,  unconscious  of  its  very  destiny?  Migra- 
tions in  diyerse  directions,  settlements  and  dispersions,  growth  and  decline  of  natioos, 
civilizations  and  decadence,  formation  and  displacement  of  vital  centres ;  are  all  these, 
as  might  seem  at  the  first  glance,  mere  facts,  nay,  facts  unconnected  in  time,  facts  whose 
endless  play  is  uncontrolled  by  any  rhythmical  movement  giving  them  a  general 
tendency,  which  may  be  expressed  by  a  law  ?  That  it  is  that  it  concerns  us  to  know. 
Is  the  evolution  of  man  in  perfect  harmony  with  the  laws  of  the  Earth?  How  is 
he  modified  under  the  thousand  influences  of  the  modifying  environment?  Are 
the  vibrations  simultaneous,  and  do  they  incessantly  modulate  their  tones  from  age 
to  age  V 

**  Possibly  the  little  already  known  may  enable  us  to  see  further  into  the  darkness 
of  the  future^  and  to  asaist  us  at  events  which  are  not  yet.  Possibly  we  may  succeed 
in  contemplating  in  thought  the  spectacle  of  human  history  beyond  the  e?il  days  of 
strife  and  ignorance,  and  thus  again  behold  the  picture  of  grandeur  and  beauty  already 
unfolded  by  the  Earth. 

**  Here  is  what  I  would  fain  study  according  to  the  measure  of  my  strength." 

This  new  work  Elista  Reclus  completed  in  three  large  yolumes,  and  it  has 
begun  to  be  published  at  Paris,  by  the  Librarie  Universelle,  under  the  title, 
*L'Hoinme  et  la  Terre.'  Only  the  first  three  parts  (twelve  facsimiles)  are 
now  out;  but  several  chapters  have  previously  appeared  as  separate  artidee  in 
various  reviews,  and  it  is  already  possible  io  say  that  this  new  work  will  be  an 
important  contribution  to  that  branch  of  Earth  knowledge  which  is  known  as 
historical  geography.  The  first  chapters,  dealing  with  primitiye  man,  and  next 
with  the  relations  that  existed  between  man  and  different  animals  which  he 
has  domesticated  or  used  for  the  purposes' of  hunt,  are  already  full  of  interest, 
and  show  already  the  advantages  of  Reclus's  method.  But  the  chapters  of 
modem  geographical  history, — such  as,  for  instance,  "The  Partition  of  China," 
published  in  the  Atlantic  Monthly  in  November,  1898,  or  various  chapters  of 
general  interest  published  in  the  French  reviews,  Societe  Nouvelle  and  Humanite 
Nouvelle,  entitle  us  to  think  that  we  shall  have  in  the  new  three  volumes 
an  extremely  valuable  acquisition.  Nobody  but  the  author  of  the  *  Universal 
Geography'  was  able  to  so  deeply  analyze  the  international  problems  arising 
from  modem  colonization,  and  the  rivalries  between  the  industrial  nations  for 
getting  hold  of  new  markets. 

In  the  year  1892  Elis^  Reclus,  dissatisfied  with  the  turn  that  affairs  were 
taking  in  France,  left  Paris,  where  he  was  staying  then,  and  settled  at  Brussels. 
There  he  devoted  his  energy  to  three  different  xmdertakings.  One  of  them  was  the 
"  University  Nouvelle  " — a  free  university  which  he  founded  with  the  aid  of  a  few 
collaborators,  and  in  which  he  himself  taught  geography,  while  his  brother  Elie 
delivered  a  remarkable  course  of  a  hundred  lectures  on  the  origin  and  history 
of  religions.  Many  men  of  mark  joined  this  university,  which  probably  would 
have  taken  a  further  extension  were  it  not  for  the  difficulty  offered  by  the  small 
comparative  value  of  the  degrees  conferred  by  the  University  Libre,  so  long  as  they 
were  not  recognized  by  the  State  as  equal  to  the  degrees  conferred  by  the  other 
Belgian  universities.  The  £cole  dee  Hautes  Etudes  of  the  Universitis  Nouvelle 
continued,  nevertheless,  to  accomplish  good  work. 

The  other  preoccupation  of  Reclus  was  the  construction  of  a  globe  on  the  liuear 
scale  of  1 : 1,000,000,  and,  as  a  step  to  it,  the  preparation  of  convex  maps  with 
a  true  representation  of  the  orography.  It  is  known  that  this  idea  is  being  worked 
at  now  by  many  geographers,  and  Elis^e  Keclus  gave  to  it  a  great  deal  of  his 
activity.  He  came  over  to  London  a  few  years  ago,  in  order  to  speak  before 
the  Royal  Geographical  Society  upon  this  subject.    In  connection  with  this  work 
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Reclas  established  at  BruBSdls  a  Geographical  lastitit.^  The  idea  of  it  was  to 
create  an  institutioa  which,  like  the  great  Gotha  Institute,  would  collect  carto- 
graphic and  geographical  informatioD,  publish  geographical  works  of  unirersil 
utility,  and  undertake  to  accomplish  geographical  works  for  private  persons,  public 
bodies,  and  States.  And  finally,  Reel  us  worked  at  ths  above-mentioned  great  work, 
*  L'Lomme  et  la  terre.' 

Elie^e  Reclus  terminated  this  work  last  summer,  and— as  if  his  oTerstrained 
energy  had  been  sustained  only  by  the  great  problem  he  had  before  his  eyes — ^he 
began  to  suffer  from  repeated  and  strong  attacks  of  heart  diiease.  The  first  attack 
of  angina  pectoris  he  had  had  already  in  1880,  but  they  seemed  to  have  left  no 
traoee,  and  for  a  number  of  years  they  did  not  return.  Now,  and  especially  after 
the  death  of  his  brother  Eiie,  which  took  place  at  Brussels  at  the  end  of  January, 
1904,  the  attacks  of  the  heart  became  more  and  more  frequent  and  extremely  pain- 
fuL  I  went  to  see  him  last  June  at  Brussels,  and  found  him  suffering  very  much 
during  such  attacks,  but  full  of  mental  energy  a  few  hours  later.  It  was  hoped  by 
his  family  and  friends  that  he  might  still  recover,  but  in  June  last  the  disejise  and 
suffering  became  more  and  more  acute.  He  retained,  however,  full  luddity  of  mind, 
and  as  late  as  Saturday,  July  1,  he  dictated  some  notes  for  his  work.  In  the  morning 
of  July  4  he  breathed  his  last,  enjoining  that  no  sort  of  public  demonstration  be 
made  at  his  burial,  and  that  nobody  but  his  nephew,  Paul  Red  us  (son  of  Elie)  should 
accompany  his  body  to  the  cemetery.  He  was  buried  in  accordance  with  his  wish, 
and  laid  by  the  side  of  his  brother  Elie. 

Elisee  Reclus  leaves  behind  him  his  aged  widow,  a  daughter  married  in  Algeria, 
and  several  grandchildren.  He  was  married  three  times.  The  first  time  be  married 
a  Creole  lady,  by  wham  he  had  two  daughters ;  one  of  them  died  not  long  ago. 
He  knew  in  perfection  what  Victor  Hugo  deicribed  as  Vart  d'etre  grandpere.  His 
first  wife  died  a  few  years  before  the  Franco-German  war,  and  he  married  once 
more,  but  soon  lost  his  wife,  in  1874,  at  Lugano.  He  married  for  a  third  time  in 
Switaerland,  and  his  wife— a  good  botanist  and  entomologist — always  accompanied 
him  during  the  journeys  which  he  made  while  he  was  writing  the  '  Universal 
(Geography,*  and  fully  understood  the  importance  to  science  of  the  great  work  to 
whicli  her  husband  was  giving  his  life. 

If  E\u6i  Reclus  was  held  in  high  esteem  as  a  geographer,  he  was  perhaps 
esteemei  even  more  as  a  man  by  the  immense  numbers  of  persons  of  all  nations 
who  had  known  him.  It  was  impossible  to  approach  Elis^j  Raclus  without  feeling 
the  elevating  influence  of  his  character — such  is  the  unanimous  verdict  of  those 
wbo  knew  him.  The  profound  scientific  honesty  of  his  work  was  only  a  reflection 
of  his  high  personal  integrity,  absolute  disinterejtedoess,  and  unlimited  love  of 
truth,  without  any  reitriction,  mentjkl  or  otherwise,  that  had  become  his  intimate 
nature.  The  sobriety  of  his  life  was  marvellous.  Bread  and  some  fruit  was  all 
that  he  lived  upon,  even  when  he  worked  from  six  in  the  morning  till  eleven  in 
the  evening.  It  was  also  his  favourite  food.  Apart  from  the  need  of  warmth 
that  he  began  to  feel  as  he  grew  in  age,  he  may  be  said  to  have  had  no  wants. 
He  knew  how  to  die  poor  after  having  written  wonderful  books.  And  he  knew 
how,  having  attained  the  high  summits  of  fame,  never  to  rule  an^rbody  and  to 
remain  the  equal  of  his  humblest  collaborator  and  of  every  one  he  met  with.  He 
certainly  was  one  of  the  finest  specimens  of  civilized  mankind,  a  man/ree  in  the 
purest  sense  of  the  word. 

P.  Kropotkin. 
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CORRESPONDENCE. 

Railways  in  China. 

Chatham,  Angiui  13,  1905. 
Hayikq  had  a  certain  amount  of  ezperienoe  in  railway  recoanaifisaQce  work  in 
China,  perhaps  I  might  he  allowed  to  add  a  word  on  the  subject  to  Major  DaTies's 
letter  in  the  August  Jowmal,    Sir  George  Scott's  remarks  struck  me  as  being  very 
much  to  the  point. 

Eailway  location  in  unknown  countries  (and  In  known  ones  also)  is  only  too 
often  carried  out  in  a  very  unsatisfactory  manner.  The  correct  method  of  doing  it 
cannot  be  dealt  with  here,  but  the  reconnaissance,  if  properly  carried  out  by  an 
expert  in  such  work,  is  of  the  greatest  importance  and  the  most  difficult  part  of  the 
work.  If  carried  out  in  the  more  usual  way,  it  is  a  yery  ezpenslye  method  of 
acquiring  information  and  locating  a  railway. 

Some  people  seem  to  imagine  that  by  following  a  track  through  a  country, 
and  making  a  rough  sketch  as  they  go,  they  are  surveying  that  country  and 
carrying  out  a  railway  reconnaissance. 

I  have,  unfortunately,  had  experience  with  the  results  of  such  work,  and  found 
the  so-called  ''maps*'  quite  useless  and  the  reports  misleading  and  sometimes 
entirely  wrong.  The  money  spent  on  such  work  is  mostly  thrown  away,  as  also 
the  larger  sums  spent  on  operations  based  on  the  supposed  results  of  such  work. 
I  am  afraid  these  remarks  apply  to  a  great  deal  of  the  reconnaissance  work  that  has 
been  carried  oat  in  China.  In  locating  a  railway  maps  are  of  assistance,  but 
a  railway  can  very  seldom  be  located  from  a  map,  though  its  probable  general 
direction  might  be  indicated. 

The  object  of  the  sketch-map  made  whilst  reconnoitring  for  a  railway  is  mostly 
to  illustrate  the  report  and  make  it  dearer.  It  is  useless  for  determining  the  cost 
of  a  rfulway,  and  it  is  only  cost  which  decides  whether  a  route  is  practicable  or 
impracticable,  as  a  railway  can  be  built  anywhere  with  sufficient  time  and  money. 

By  **  cost "  is  meant  the  combined  cost  of  constructing  and  operating,  the  latter 
being  just  as  important  as  the  former. 

E.  Babnabdiston,  Captain  R.E. 
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AddMom  to  the  Library. 

Bj  SDWABD  HEAWOOD,  MJL,  LOrartfmi,  B.a.8. 

The  fdlowing  abbzeviatioiis  of  noons  and  the  adjeotivei  derived  firom  them  are 
employed  to  hidioate  the  souroe  of  artiolei  from  other  publications.  Geographical 
names  are  in  each  ease  written  in  full:^ 


A.  s  Academy,  Aoademie,  Akademie. 
Abh.  s  Abhaiidlungen. 
Ann.  =:  Awnalii^  Aimales,  Annalen. 

B.  ss  Bulletin,  Bollettino,  Boletim. 
OoL  =  Colonies. 

Com.  s  Coomieroe. 

0.  B.  s  Comptes  Bendui. 

B.  sBrdkunde. 

G.  s  Geograjphv,  G^ographie,  Geografla. 

Ges,  s  GteseUsohafL 

L  r=  Institute,  Institutlim. 

Ii.  sisvestiya. 

J.  s  JoumaL 

Jb.  =  Jahrbudh. 

k.  u.  k.  =  kaiserlioh  nnd  kdniglioh. 

M.  =  Mittdlungen. 


Ifag.  s  Magaiine. 

Mem.  (M^.)  =  MemobB,  M6noirei. 

Met.  (m^t)  =  Meteorological,  eta 

P.  s  Proceedings. 

B.  s  Boyal. 

Bev.  CBiv.)  =  Beview,  Bevue,  Bivista. 

S.  s  Society,  Soci^t^  Selskab. 

Sc  s  Scienoe(8). 

Sitsb.  =  Sitzungsbericht 

T.  s=  Transactions. 

Ts.  =  Tydsohrift,  Tidskrift. 

V.  =s  Verein. 

Verb,  s  Verhandlungen. 

W.  ss  Wissenschaf  t,  and  oompoundi. 

Z.  =  Zeitsohrift 

Zap.  =  ZapiskL 
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Ob  MOOQBt  of  the  unbiffoity  of  the  woidi  od&90y  moKo,  eto^  the  die  of  booki  ia 
the  lift  below  if  d«aoted  bj  &elenffth  and  bieedth  of  the  oorw  in  inoheeto  the  neeieel 
hAlf-inoh.    Thedieofthe/oiimarif  10x6). 

A  fleleetien  of  the  workf  In  thif  Uft  will  be  netifei  eliewhen  in  the  ••  JevnnL" 

BVBOPK 
Alps.  Rev,  O.  99  (1905) :  103-108.  Letorey. 

Le  glacier  de  TSte-Rooffe.    Par  B.  Letorey.     With  Map  and  lUuitratiofu. 
Alpf .  /.  Geology  18  (1905) :  1-19.  Fenek. 

Glacial  features  in  the  rarfaoe  of  the  Alps.    Bj  A.  Penok. 
Smnmarizefl  some  of  the  oonolnsionB  reached  in  *  Die  Alpen  ixn  Eifzeitalter.' 
Alps.  Fenek  and  Brfleknor. 

Die  Alpen  im  £itzeitalter.  Von  Dr.  A.  Penok  nnd  Dr.  £.  Brfickner.  Liefemng  7. 

Leipzig :    G.   H.   Tanchnitz,  1905.      Size    10}  x  7},  pp.  657-784.     Mope  and 

lUuitratunu,    PruenUd  by  the  PMieher. 

Alpi.  Oeolldge,  Dnhamel,  and  Ferrln. 

Conwaj  and  Ooolidge'e  Climbers*  Quides.    The  Central  Alpa  of  the  Dauphiny. 

By  W.  A.  B.  Coolidge,  H.  Duhamel,  and  F.  Perrin.    Second  edition.    London : 

T.  Fisher  Unwin,  1905.    Size  6}  X  4J,  pp.  xir.  and  220.    Prioe  7f.  6d.  net.    Pre- 

tented  hy  the  Publither. 

This  edition  has  been  carefully  refised  and  the  information  brought  up  to  the  end 
of  1904.  Consistently  with  its  destination  for  climbers  only,  the  sections  on  routes  of 
approach,  and  on  inns,  etc,  have  been  omitted. 

Alps.  Whymper. 

The  Valley  of  Zermatt  and  the  Matterhorn.  A  Guide  by  Edward  Whymper. 
dtb  editioD,  pp.  xxy.  and  224.  Chamonix  and  the  Range  of  Mont  Blanc.  By  the 
same.  10th  edition.  Size  7)  x  5,  pp.  xiT.  and  206.  Jfapt  and  IHuBtrtUiont. 
Tt€o  copiet  of  eachy  pre$ented  by  the  Author  and  PMUher. 

Alps— Geology.  0.  Bd.  140  (1905) :  I072r]073.  Sandberg. 

Snr  r&ge  du  granite  des  Alpes  occidentales  et  Torigine  des  blocs  exotiques 
cristallins  des  Klippes.    Note  de  C.  G.  S.  Sandberg. 

Alps— fiimplon.  P,R.8.,  Ser.  A..  76  (1905) :  29-33.  Fox. 

The  Boring  of  the  Simplon  Tunnel,  and  the  Distribution  of  Temperature  that 

was  encountered.     By  F^ox.     With  Section. 
See  note  in  the  Monthly  Record  (August,  p.  214). 
Alps—Simplon.  La  Q.,  B.8.Q.  ParU  11  (1905) :  81-96.  Behardt. 

Les  eaux  souterraines  du  tunnel  du  Simplon.    Par  H.  Schardt    With  lllutirations. 
Noticed  in  the  June  number  (p.  672). 
Alps— Simplon.  Ghbu$  87  (1905) :  197-198.  

Der  Durchstich  des  Simplon.     With  Sections. 
AustrU.  G,  Ahh,  8,  Heft  8  (1905) :  pp.  206.  Hassinger. 

Geomorphologische  Studien  aus  dem  inneralpinen  Wiener  Becken  und  seinem 

Randgebirge.    Yon  Dr.  H.  Hassinger.     With  Seetione. 

Anstriar-Bosnia.         Ahreg4  B.8.  Hongroise  G.  80  (1902):  70-82.  Thalldosy. 

Bosnien  als  historischer  Schauplatz.     Gestalt,  Grenzen,  geologische,  bydrogra- 

phische  und  geographische  Yerhaltnisse.     Tier-  und  Pflanzenwelt.     {Fdldrajgi 

KdxlemAiyek  80  (1902) :  210-238.) 
Austria— Geodesy.  

Die  Ergebnisse  der    Triangulieruogen  des    E.  u.  K.  Militar«Geographischen 

Institutes.    3  vols.    Wien,  1901-1905.     Size   11  X  8,  pp.  (vol.  1)  x.  and  218; 

(vol.  2)  viii.  and  172 ;  (voL  8)  viii.  and  274.    Maps.    Presented  hy  the  K.  u.  K. 

MHUdrgeographisches  Institut. 

Austria— HeriegOTina.       Petermanns  M.  61  (1905) :  76-81.  Sanes  and  Thon. 

Die  westhercegovinische  Kryptodepression.     Reisebericht  von  Dr.  J.  Y.  Danes 
und  Dr.  K.  Then.     AUo  separate  copy. 

Bulgaria.  PeUrmanns  M.  61  (1905) :  69-70.  Isohiikoif. 

Die  hypsometrischen  Yerhaltnisse  des  Ffirstentums  Bulgarien.     Yon  Prof.  Dr. 
A.  Ischirkoff. 
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0«atral  Bniope—CominiiBiMtioiii.    Peiermann$  M.  61  (1905):  65-66.  Held. 

Die  Verkehrsgfiriel  von  Berlin  und  Wion.    Von  Prot  F.  Held.     WUk  Map%. 
Shows  the  greater  width  of  the  iBoohronic  zones  for  Berlin  than  for  Vienna,  largely 
owing  to  physical  factom. 

Central  Europe— Oommnsieatio&i.     G.Z.  11  (1905) :  85-99, 145-162.  XttUer. 

Das  spatmittelalterliche  Strassen-  und  Transportwesen  der  Sohwoiz  and  Tirols. 
Eine  geograpliische  Parallele.    Von  Dr.  J.  Mtiiler. 

Central  Sorope— Jura.    Spelunoa  6  (Ko.  40)  (1905) :  pp.  26.  Ponmier. 

Becherches   sp^^logiques  dans  la  chaine   da   Jura.     Par   E.   Foamier.     6* 
Gampagne  1903-1904.     With  Plans  and  Illuttraiion§, 

Central  Europe— Jura.    La  G.,  B.8.0.  Parte  11  (1905) :  108-112.  OfEner. 

La  y^etation  dee  lacs  da  Jara  d*api^  M.  Ant.  Magnin.     Par  Dr.  J.  Offner. 

With  lUutiraiions. 
Central  Enrope-BiTsri.    M.Q.  Oe$,  Munchen  1  (1905) :  809-310.  Ule. 

Der  Wasserhaushalt  in  den  Stromen  Mittelearopas.    Von  Prof.  Dr.  W.  Ule. 

Denmark— Historioal.    Aarh.  Nord.  Oldk.  Hul,  19  (1904) :  1-64.  Xiiller. 

Vei  og  Bygd   i   Sten-  og    Bronzealderon.     Af  S.  Mftller.      With  Maps  and 

Illustrations. 

On  traces  of  ancient  roads  and  settlements. 
Bnrope— Ethnology.  /.  AntKrop.  I.  34  (1904) :  181-206.  Deniker. 

Lee  six  races  composant  la  population  actuelle  de  TEurope.    Par  le  Dr.  J. 

Deniker.     With  Maps  and  lUustrtUions. 
7»roes.  B0rgeeen. 

Om  AlgeTegetalionen  ved  F8ar0emes  K^ ster.    En  plantegeograBsk  uader«0gelse. 

Af  F.  B^rgensen.     E^benbaTn  og  Enstiania :  Gjldendalske  Boghandel,  1904. 

Size  10}  X  7,  pp.  122.    Ifap  and  Plates.    Presented  by  the  Author, 

Evroes  and  Iceland.  Annandale. 

The  Fnroes  and  Iceland :  Studies  in  Island  Life.    By  N.  Annandale.    With  an 

Appendix  on  the  Celtic  Pony  by  F.  H.  A.  Marshall,  d.so.    Oxford :  Clarendon 

Press,  1905.     Size  8  x  5),  pp.  viiL  and  238.    Illustrations.    Priee  4t.  6<i.  net. 

Presented  by  the  Publishers. 

Interesting  studies  made  during  holiday  visits  to  the  islands.    It  is  especially  the 

life  of  the  people  that  is  referred  to,  but  there  is  a  obapter  on  the  bird-cliffs  of  the 

Westman  isles,  and  an  appendix  on  the  Celtic  pony.     The  ravages  of  the  Turkish 

pirates  from  Algeria  in  the  seventeenth  century  form  the  subject  of  a  special  chapter. 

Eranoe.  Beyle  and  Chaytor. 

*M€moires  d'un  Touriste'  by  Stendhal  (Henri  Beyle).    Edited  by  H.  J.  Ohaytor. 
(Oxford  Modern  French  Series.)    Oxford :  Clarendon  Press,  1905.     Sixe  7}  x  5, 
pp.  xiL  and  104.    Map  and  lUuslrations.    Price  2$,    Presented  by  the  PubUMers, 
Another  of  the  excellent  series  of  French  readers,  in  which  Taine's  *  Voyage  aux 

Pyrdn^es  *  had  previoualy  appeared. 

Eranee.  B.S.G.  LiUe  43  (1905) :  274-301.  Xerohier. 

L'Ardenne  fran9aiBe,  Mouse  et  Semoy.    Par  A.  Merchier.     With  Illustrations. 
France.  B.8.0.  BoohefoH  27  (1905) :  46-48.  PawlowiU. 

L*orcanie  g^logique  et  historique.    Par  A.  Pawlowski. 
Orcanie  is  the  name  for  a  submarine  plateau  near  the  Isle  de  B^. 
France— Alps.  La  G„  B.8.G.  Paru  11  (1905) :  328-330.  Xartel. 

L'ouoane  de  Chabribres  (Hautes-Alpes).    Par  M.  E.  A.  Martel. 
Eranoe— Cansses.  B.S,0.  Com.  Bordeaux  81  (1905) :  41-54.  Bnflisnlt 

Le  Beboisement  des  Causses.    Par  P.  Buffault. 
While  recognizing  that  the  restoration  of  the  old  forests  that  once  covered  the 
Causses  is  impossible,  the  author  thinks  that  a  partial  reforestation  would  be  both 
feasible  and  beneficial. 

Eranoe— Puyde-Deme.    La  (?.,  B.8.G.  Paru  11  (1905) :  293-301.  BaldU. 

La  s^cheresse  de  T^t^  et  do  Tautomne  1904  dans  la  region  du  Puy-de-Dome. 
Par  A.  Baldit     With  Map. 
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Fraaoe— BiTer-Mtptonf.         C.  Bd.  140  (1905; :  745-748.  Ponnier. 

Sur  defl  ph^om^ee  de  oaptnre  de  oouri  d*eaa  daUnt  da  XYIP,  dn  XYIII*  et  du 
d^at  da  XIX*'  si^le,  proov^  par  des  doooments  cortographiquet.    Note  de  E. 
Foamier. 
Noticed  in  the  Monthly  Beoord  (Aagoat,  p.  213). 

Franoe— Yienno.  Attn,  G.  14  (1905) :  111-117.  BUyae  and  Yaeher. 

La  Tall^  de  la  Yienne  et  le  ooode  d'ExideaiL     Par  J.  Blayac  et  A.  Yaoher. 

WUh  Map. 

See  note  at  p.  213,  anU. 
Germany— Ooaat-ehangei.    PeUrmann$  M.  61  (1905) :  73-76.  HanMB. 

EQsten'fLnderangen  in  Sttderdithmarachen  im  19.  Jahrhondert.    Yon  Prof.  Dr.  B. 

Hansen.     WUh  Maps, 

Oermaay— Population.  Ann.  0, 14  (1905) :  118-125.  Aoerbadi. 

La  popnlation  de  TEmpire  Allemand  d'apr^  le  reoensement  de  1900.  Ph^uom^nea 
ddmographiqaea  et  Induatrie.  Btatiatiqae  oonfeasionnelie  et  Lingoiatiqae.  Par 
B.  Auerbaoh. 

Germany— Prosiia—StatiitieB.  Blenek. 

Feetaehrift  des  Koniglioh  Preassischen  Statistiachen  Bareaaazor  Jahrhundertfeier 
seines  Bestehens.  3  yoIs.  (1  and  2  in  one  yoI.)  Erster  Toil :  Das  Eonigliohe  Statia- 
tische  Bareaa  im  ersten  Jahrhandert  seinee  Bestehens  1805  bis  1905.  Heraasge- 
geben  Ton  E.  Blenck.  Pp.  xii.  and  272.  Zweiter  Toil :  Tabellen  and  Uebersiobten 
zum  Statistischen  Atlas  far  den  Preassischen  Staat.  Pp.  yiii.  and  152.  Dritter 
Toil  :  Statistisoher  Atlas  fttr  den  Preussiachen  Staat.  8  pp.  and  116  plates. 
Berlin,  1905.  Size  13x9).  Pre$erUed  by  the  Bureau. 
A  yalaable  and  oomprehensiye  summary  of  the  statistics  of  the  kingdom  of  Prassia 

in  the  form  of  tables,  maps,  and  diagrams.  It  would  hare  been  instruotive  if  geological 

and  hypsometrical  maps  had  been  added,  to  facilitate  correlation  of  the  statistical  data 

nith  physical  factors. 

Oonnany — Sazony.  Proot. 

Tijdi.  K.  Ned.  Aard.  GenooU.  Amtterdam  88  (1905) :  476-494. 
Het  Elbe-Zandsteengebergte.    Door  Mej.  J.  M.  Proot.     With  lUuttratione. 

OMrmany— Weser.         M.K.K.G.  Gee.  Wim  48  (1905):  123-132.  Sehneht 

Das  Mfindungsgebiet  der  Weser  zur  Zeit  der  Antoniflut  (1511).    Yon  Dr.  F. 
Schuoht.     WUh  Map. 
Noticed  in  the  July  number  (p.  85). 

Qre6ee--Bia>aa.  Ann.  G.  14  (1905) :  126-143.  Deprat. 

Esquisse  de  la  p;^graphie  physique  de  Tile  d'Eub^e  dans  ses  relations  ayec  la 
structure  g^logique.    Par  /.  F.  Deprat.     With  UluUratione. 

Hnngary—lmigration.     Ahr^6  B.8.  Hongroue  G.  80  (1902):  17-45.  Thirring. 

Die  Aoswanderung  aus  Ungam.    Yon  Dr.  G.  Thirring.     Ifapt  and  Diagrame. 
See  Journal,  toI.  84,  p.  586. 

Ensgary— Waterways.     Ahr€g€B.8,  Hongroiee  G.  30  (1902) :  46-56.  Gerstsr. 

Die  Wa'.serstrassen  Ungams.  Yon  B.  Gerster.  {F6ldrajxi  Kdzlemihyeh  80  (1902) : 
253-264.) 

leeland.  Petermanne  M.  61  (1905):  49-53.  Thoroddsen. 

Die  Bruchlinien  Islands  und  ihre  Beziehungen  zu  den  Yulkanen.  Yon  Prof.  Dr. 
T.  Thoroddsen.     With  Maps. 

Iceland— Xeteorology.    /.  Scottish  Meteoroiog.  8.  18  (1905) :  33-37.  Xnir. 

Notes  on  the  Weather  on  the  Yatna  Jokull  during  August  and  September,  1904. 
By  T.  S.  Muir. 

Ieeland--«urTey.  G.  TidshH/i  18  (1905-6):  1-14.  Koch. 

Fra  Generalstabens  topografiske  Afdelings  Yirksomhed  paa  Island.  Yed  Premier- 
l0jtnant  J.  P.  Koch.     With  Map. 

Italy.  A  travers  le  Monde  U  (1905) :  145-148.  Xaunene. 

Les  Yillages  p^lasgiques  des  monts  des  Yolsques.  Par  0.  Maumen^  With 
IRuttreUione. 
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Itely—FriulL  B,8.Q.  Italiana  6  (1905) :  36-38.  Bertolini. 

Di  una  miBura  deriyata  dalla  partioolare  oondizione  del  buoIo.    Nota  del  Prof. 

G.  L.  Bertolini 

The  measure  spoken  of  is  the  **  falce/'  used  as  a  unit  in  specifying  the  right  of 
cutting  hay  in  the  communal  lands  of  Friuli 

Italy— Sardinia.  Korlo. 

G.  Merlo.  L'Iglesiente  propriamente  detto  e  la  sua  costituzione  geologica. 
(Estratto  dalla  Rauegna  Mineraria,  toI.  21,  nn.  5,  6,  e  7 :  11  e  21  agosto  e  P 
settembre  1904.)  Torino,  1904.  Size  9}  x  6},  pp.  36.  Map.  Presented  by  the 
Author, 

Italy — Bilk.  Chapmaa. 

Silk  Trade  and  yield  of  cocoons  in  Italy  in  1904.  Foreign  Office,  Miscellaneous, 
No.  632, 1905.    Size  10  X  6},  pp.  10.    Price  Id, 

Horway.  La  G.,  B,S,Q.  ParU  11  (1905) :  115-121.  Babot. 

Exploration  g^logique  du  Jotnnheim.    Par  0.  Rabot.     With  lUiutrations. 
Horway.  La  G.,  B.8.Q.  Pans  11  (1905) :  113-115.  Babot. 

L'^boulement  du  BavneQeld.    Par  G.  Rabot.     With  Sketch-map, 
Horway— Cartography.        Peter manns  M,  61  (1905) :  58-62.  Hiisen. 

Die  Kartographie  Norwegens.    Kine  kurze  Ueberdioht.    Yon  P.  Nissen. 
Pyreneet.  Taine  and  Bobertion. 

Voyage  aux  Pvrdn^es,  by  H.  Taine.    Edited  by  W.  Robertson.    Oxford  :  Clarendon 

Press,  1905.    Size  7J  x  5J,  pp.  xvi.  and  212.    Map,    Price  2$,  6d.    Presented  by 

the  Publuhers. 

One  of  an  excellent  series  of  French  reading-books  designed  with  a  yiew  to  the 
gaining  a  knowledge  of  French  nineteenth- century  literature.  The  introduction  gives 
a  sketch  of  Taine*s  life  and  of  the  circumstances  in  which  the  present  work  (the  out- 
oome  of  a  commission  to  write  a  guide-book  to  the  Pyrenees)  came  to  be  written. 

Bosiia.  Deutsch.  Rundschau  0,  27  (1905)  :  259-269,  308-319.  Olinda. 

Das  hentige  Livland.    Yon  Dr.  A.  Olinda.     With  Illustrations, 

Spain— Pyrenees.  B.B.8.0.  Madnd  47  (1905) :  79-92.  Briet. 

£1  Paso  de  las  Devotas  en  los  Pirineoe  espa&oles.    Por  L.  Briet.    With  lUustrations. 

Spain—Yaleneia.  B.R.8.0.  Madrid  47  (1905) :  98-157.  Soler  y  P4ros. 

Por  el  Jiloar.    Por  E.  Soler  y  Fer^z.     With  Map  and  lUustrations, 
A  study  of  the  geography  of  a  district  in  the  west  of  the  province  of  Yalencia. 

Sweden.  Ymer  26  (1905) :  17-35.  Ahlenius. 

Bidrag  tUl  Siljansb&ckenets  geografi.  Af  E.  Ahlenius.  With  Maps  and  Illus- 
trations, 

Sweden.  La  O,,  B.8.G.  ParU  11  (1905):  859-^67.  Babot 

La  distribution  de  la  population  en  SuMe  en  fonotion  de  la  constitution  g^log^que 
du  sol.    Par  0.  Rabot.     With  Map  and  lUwtrations. 
Based  chiefly  on  papers  in  Ymer  (cf.  Journal,  vol.  25,  p.  453). 
Sweden— Oeologioal  history.  Post. 

Sveriges  Qeolog.  Undertdh.,  Ser.  0.,  No.  195  (1903) :  pp.  36. 
£n  profil  genom  hogsta  LitoriDavallen  p&  sodra  Gotland.    Af  L.  yon  Post.     With 
Map  and  lUustrations, 

Switierland.  Baedeker. 

Switzerland  and  the  adjacent  portions  of  Italy,  Savoy,  and  Tyrol.  Handbook  for 
Travellers  by  Karl  Baedeker.  2l8t  edition.  Leipsic:  K.  Baedeker;  London: 
Dulau  &  Co.  1905.  Size  6}  x  4,  pp.  xxxviii.  and  548.  Maps,  Plans,  and 
Panoramas,    Price  8  marks.     Two  copies,  presented  by  the  Editor  and  Publishers. 

SwitierUnd.  La  O.,  B.S.Q.  Paris  11  (1905) :  212-216.  Bonaparte. 

L^influenoe  de  Texposition  sur  le  site  des  villages  dans  le  Yalais.  Par  Prince 
Roland  Bonaparte.     With  Illustrations. 

Switierland.  OroU. 

Der  Oeschinensee  im  Berner  Oberland.  Yon  Max  Groll.  Bern,  1904.  Size 
9  X  6),  pp.  vi.  and  78.    Maps  and  lUustrations,    Presented  by  the  Author. 
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Switwrlaad.  M.a.  Gt$.  MUnehen  1  (1905) :  303-^5.  Kittltf. 

Den  Binfltiss  der  Alpenp&Me  anf  die  Entaehting  der  EidgenoMenohaft  Von  Dr. 
0.  Eittler. 

SwitMrUnd — Oeographieal  Dietionary.  Xnftpp*  Borel,  and  Attinger. 

OeographiBches  Lexlkon  der  Schweis  .  .  .  heransgegeben  nnter  der  leitong  too 
G.  KDapp,  M.  Borel  nnd  Y.  Attinger.  Deutsche  Ausgabe  besorgt  yon  H.  Brunner. 
DritterBand.  Krailigen-Plentach.  Neaenburg:  Gtobrader  Attinger,  1905.  Biae 
11x7},  pp.  Tiii.  and  768.    Mapi  and  lUwtraUoM.     Pre$enUd  5y  Dr.  H.  Brunner, 

ASIA. 
Oaspian  Sea.  Tmer  86  (1905) :  86-75.  Palk. 

Om  Qtrecklingen  af  kannedomen  om  Kaspiaka  haffet    Af  A.  Falk. 
Central  Aiia— Tian  Shan.    8U$b,  K.B.A,W,  MUnchen  (1904) :  277-869.        Xeribaeker. 

ForschnnggreiBe  im  Tian-Scban.    Yon  G.  Menbaober. 
Oeykn.  Dnnitan. 

GejloD.    Reports  on  the  Reenlts  of  the  Mineral  Snrrey  in  1908-i.     By  Prof. 

W.  B.  Dnnstan,  f.b.8.,  etc     Colonial   Reports,  Misoellaneons,  No.  29.     1905. 

Sixe  10  X  6,  pp.  34.    Price  2id. 
Noticed  in  the  Monthly  Record  (Angnst,  p.  215). 
China.  Oansohow. 

Unter  Ghineaen  nnd  Tibetanem.    Yon  A.  Gensohow.    Roetook  L  M. ;  G.  J.  E. 

Yolckmann,  1905.  Size  10  X  6),  pp.  vi.  and  384.   Maps  and  lUuitrationa.  Price  6«. 
See  p.  823,  ante. 
China.  B,  ^Jeonamique  Clndo-Chine)  7  (1904) :  1283-1294.    Hubert  and  Brenier. 

Lee  ports  et  escales  dn  Delta  cantonais.    Par  G.  Li^bert.    Note  compl^mentaire, 

par  H.  Brenier.     With  Map. 
China.  J.(?.,  Tokyo  0.8.  16  (1904):  422-485,  482-490.  Tamada. 

Trayel  to  Tnnnan,  Sz*-tcbaen  and  Kweichau  Provinces.     By  K.  Tamada.    [In 

Japanese.]     WOk  Illustrations. 
China  and  Tibet.  La  O.,  B.8.0.  PaH$  11  (1905) :  285-292.  ariUidrei. 

Yoyage  an  Tnn-nan  et  an  Thibet  oriental.    Par  G.  Grilliferes. 
Ohineae  Empire— Tibet.  Periodical  Accounts  Moravian  Missions  6  (1905) :  5-23.  Day^. 

The  Bnddbism  of  Tibet— a  sketch.    By  J.  W.  Dayey.     With  Illustrations. 
Eastern  Asia.  7ranke. 

Was  lehrtnnsdie  ostasiatisohe  Gesohichto  der  letzten  f&nfzig  Jahre?    Yortrag 

yon  Dr.  O.  Franke.    (Abteilung  Berlin-Charlottenburg  der  Deatsohen  Kolonial- 

Gesellschaft,  Yerhandlungen  1903-5.     Band  yiii.  Heft  4.)    Berlin :  D.  Kcimer, 

1905.    Size  9  X  6,  pp.  91-114.    Price  60  p/g.     Presented  6y  the  Publisher. 

India—Assam.  T.  Liverpool  0.8.  (1904) :  40-41.  Hodson. 

The  Assam  Hills.    By  T.  G.  Hodson.     With  Plan. 
India— Assam.    Bfcords  Oeolog.  8urv.  India  81  (1904):  179-204,  205-232.      Kaolaren. 

The  Geology  of  Upper  Assam.    Qy  J.  M.  Maolaren. 

The  Auriferons  Occurrences  of  Assam.    By  the  same. 
India— Bnrma.  Wehrli. 

Beitrag  znr  Ethnologic  der  Chingpaw  (Kachin)  yon  Ober-Burma.    Yon  Dr.  H.  J. 

-Wehrli.  (Snpplement  zu  Bd.  xyi.  von  "  Internationales  Archiv  filr  Ethnographie.") 

Leiden :  E  J.  Brill,  1904.    Size  13  x  10,  pp.  xvi  and  84.    Map  and  Plates,    Price 

9s.  6d. 
India— Bnrma.  

The  Bnrma  Route  Book.    Part  ii.  Routes  in  North- Eastern  Burma.    Gompiled 

in  the  Intelligence  Branch,  Qnartermaster-Generars  Department  in  India.    1903. 

Calcutta,  1905.    Size  13}  x  8},  pp.  iv.  and  304.    Map.    Presented  by  the  Intdli- 

genee  Branch,  8inila. 
India— Himalayas.  Alpine  J.  22  (1905) :  348-352.  Haye. 

Nun  Kun  revisited.    By  Dr.  A.  Neve.     With  Illustrations. 
Dr.  Neve's  former  paper*  was  noticed  in  the  Journal  in  1903  (vol.  21,  pp.  671). 
India— HiitorleaL    Z.  Deutsch.  Morgenldnd.  Oes.  68  (1904) :  787-796.  Smith. 

The  Indian  Kings  named  Siladitya,  and  the  Kingdom  of  Mo-la-p'o.    By  Y.  A. 

Smith.    WUhMap. 
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ladiA— Historieal.  Boirr«7. 

A  Oeographioal  Aoootmt  of  the  Countries  round  the  Bay  of  Bengal.  By  Thomas 
Bowrey.  Edited  by  Sir  B.  G.  Temple.  [Works  issued  by  the  Haklnyt  Society. 
Second  Series.  No.  lii.]  Cambridge,  1905.  Size  9x6,  pp.  Ivi  and  388.  JVm- 
iimile  Map  and  lUuttrationi.    Presented  by  the  Ealduyt  Society, 

Printed  from  a  hitherto  onpnblished  manuscript,  which  fills  up  a  gap  in  the  early 
history  of  the  doings  of  the  English  in  the  East  The  author,  who  gaye  his  initials 
only,  has^  after  much  research,  been  satisfactorily  identified  as  Thomas  Bowrey.  The 
work  is  admirably  edited,  all  points  needing  elucidation  having  been  thoroughly 
threshed  out. 

India-^Xadias.  Xandsn. 

A  Qeography  of  the  Madras  Presidency  adapted  to  the  requirementi  of  the 
Primary  Examination.  By  E.  Marsden.  Srd  edition.  London  :  Macmillan 
&  Co.,  (not  dated].    Size  7  X  6,  pp  80.    Map$  and  lUustratione. 

India— ICinerali.       Beeorde  Oeolog,  8urv.  India  82  (1905) :  1-118.  EbUaad. 

Beyiew  of  the  Miaeral  Production  of  India  during  the  years  1898  to  1903.  By 
T.  H.  Holland,  f.r.b.     With  Map  and  Diagrame, 

India-8han  Stotes.  J,8.  ArU.  68  (1905) :  623-641.  Scott. 

The  Prospects  of  the  Shan  States.    By  Sir  J.  G.  Scott,  k.o.i.e.    With  Map. 
Japan.  /.O.,  Tokyo  G.8, 16  (1904) :  668.  Fuknehi. 

Structure  of  the  Volcanic  Island  Miyakejima.    By  N.  Fukuchi.    [In  Japanese.] 
Japan.  J.O,,  Tokyo  GJ8. 16  (1904):  764-772.  Tanaka. 

On  Lake  Numazawa.    (Limnological  Besearchee  in  Japan,  No.  7.)    By  A.  Tanaka. 

[In  Japanese.] 

Japan— Population.  Questiont  Dipt  19  (1905):  539-550.  Gonnard. 

Les  Japonais  sont-ils  'k  IMtroit  an  Japon?     £tude  sur  les  conditions  d(^mo- 

graphiques  de  Texpansion  Japonaise.    Par  Prof.  B.  Gounard. 
Discusses  the  question  whether  the  'population  of  Japan  has  outgrown  the  re- 
sources of  the  country.    The  answer  is  in  the  negative. 

Malay  Arohipelago— Timor.  BaUinis. 

Tijde,  K.  Ned.  Aard.  OenooU.,  Amsterdam  22  (1905) ;  497-499. 

Bij  de  kaart  van  eon  deel  yan  het  eiland  Timor  op  de  sohaal  1 :  500,000.    Door 

L.  A.  Bakhuis.    Wiih  Map. 
Pamirs.    /.(?.,  Tokyo  Q.8. 16  (1904) :  3-10,  87-104,  289-298,  349-354,  473-481.     Otani. 

Travel  to  Pamir.    By  K.  Otani.    [In  Japanese.]    With  Map. 
Philippine  Islands.  Blair  and  Bobertsoo. 

The  Philippine  Islands,  1498-1898.     Edited  .  .  .  by  E.  H.  Blair  and  J.  A. 

Bobertson,  with  historical  introduction,  etc.    By  E.  G.  Bourne.    Vol.  21,  1624 

(pp.  320);  vol.  22,  1625-1629  (pp.  324):  vol  23,  1629-1680  (pp.  298);  vol.  24, 

1630-1634  (pp.  340) ;  vol.  26, 1635-1636  (pp.  322).    Cleveland,  Ohio :  The  Arthur 

H.  Clark  Co.,  1905.    Size  10  x  ^.    mwtrations. 

PhiUppine  Islands.  National  O.  Mag.  16  (1905) :  139-192.  

A  Revelation  of  the  Filipinos.     With  Illustrations. 

Philippine  Islands — Census.  

Census  of  the  Philippine  Islands,  taken  under  the  direction  of  the  Philippine 
Commission  in  the  year  1903.  4  vols.  Vol.  1,  Geography,  History,  and  Popula- 
tion (pp.  620) ;  vol.  2,  Population  (pp.  1048) ;  vol.  8,  Mortality,  Defective  Classes, 
Education,  Families  and  Dwellings  (pp.  740);  vol.  4,  Agriculture,  Social  and 
Industrial  Statistics  (pp.  688).  Washington  :  United  States  Bureau  of  the  Census, 
1905.  Size  9}  x  6.  Maps  and  lUustralions.  Presented  hy  the  Bureau  of  (he 
CensuSy  Washington, 
Forms  a  nearly  exhaustive  statistical  account  of  the  Philippines,  their  inhabitants, 

productions,  etc. 

Russian  Oeutral  Asia.  Lipsky. 

Upper  Bukhara.  Results  of  three  years*  travels  in  Central  Asia  in  1896, 1897, 
and  1899.  V.  I.  Lipsky.  Part  iii.  [In  Bassian.]  St.  Petersburg,  1905.  Size 
111  X  9,  pp.  547-73.5.    Map  and  Illustrations. 

Russian  Central  Asia.         G.  Tidskri/t  18  (1905-6) :  69-85.  Olnfien. 

Oasen  Merv.    Af  Premierl0jtnant  O.  Olufsen.    With  Map  and  lUudrations, 
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Soafh-EMt  AiU.  Littto. 

AoroM  Ynniiaii  and  Tonkiiig.    By  Arohib»ld  LitUe.    Shanghai,  1905.    8iie  9} 

X  e,  pp.  34.    Mafm. 

Deaoribes  a  jonrnej  made  in  1904  from  Ohengta  to  Haooi  and  Haiphong, 
ttraitf  SetUoMntf— Peiang.  Sttnart. 

Imp^  and  A/tioHc  QmrUrl^  Bet.  19  (1905) :  112-128. 

The  Foundation  of  Penang— Captain  Light  and  the  NoDTah.    Bj  A.  F.  Stenart 
Torkey^Paleitiiie.  Ubbfj  aad  HeikiaB. 

The  Jordan  Valley  and  Petra.     By  W.  Libbey,  so.d.,  and  F.  E.  Hoekint,  d.d. 

2  Toll.    New  York  and  London :  O.  Pntnam's  Sons,  1905.    Siie  9  X  6,  pp.  (toI.  1) 

xvi.  and  354 ;  (toL  9)  yiii  and  880.    Map  and  lUuBtratiom,    PretenHtd  l^  Dr.  W. 

Libbey.    [To  be  reviewed.] 

Wettern  Alia.  Le  Strange. 

The  Lands  of  the  Eastern  Caliphate :  Mesopotamia,  Persia,  and  Central  Asia  from 
the  Moslem  Conquest  to  the  time  of  Timnr.  By  O.  Le  Strans^e.  Cambridge : 
Uniyersity  Press,  1905.  Size  8  x  5|,  pp.  XTiiL  and  536.  Jfapt.  Price  15t. 
Pretented  by  the  Publisher$.    [To  be  reriewed.] 

AFRICA. 

Abyssinia.  QueHiom  DipL  19  (1905) :  465-477.  Oaiz. 

La  question  d'^thiopie.    Par  B.  de  Ckix. 
Abyssinia.  BJ9.0.  Italiana  6  (1905) :  19-30.  Oastro  and  Oddene. 

Bisnltati  delle  osservazioni  meteorologiche  ad  Addis-Abeba  ed  Addis-Alem  Del 

baoino  dell*  Hanash  in  Abissinia,  compiote  dal  dott.  Lincoln  de  Castro,  e  oompilate 

dal  dott  E.  Oddono.     With  mu8iraiUm$. 

Abyssinia.  B.8.G.  ItaUana  6  (1905) :  8-18.  Fsliszano. 

Nei  Paesi  Ghdia  a  snd  dello  Soioa.  Belazione  di  yiaggio  del  cap.  Conte  G.  Colli 
di  Feliszana 

Afriea— Railways.      Deutteh.  RumMmu  0,  27  (1905) :  299-308.  Wagner. 

Tropisohe  Eisenbahnen.  Zeitgem&sse  Betrachtnngen  yon  B.  Wagner.  With  Map 
and  lUuitraiicni, 

Baintoland.  

Basntoland.  Beport  for  1903-4,  with  Betnms  of  the  Census,  1904.  Colonial 
Beports,  Annual  Xo.  444, 1905.    Size  9}  x  6,  pp.  64.    Price  3d, 

British  Ssst  A£riea.  /.  AnOirop.  I.  84  (1904) :  255-265.  Tate. 

Further  notes  on  the  Kikuyn  tribe  of  British  East  Africa.  By  H.  B.  Tate.  Wiik 
HJustraiiontt. 

British  Bast  Afrioa.  

Africa.    No.  4  (1905).    Beports  from  the  Director  of  Agriculture  on  the  OoTem- 
ment  Farms  at  Nairobi  and  Naiyasha  in  the  East  Africa  Protectorate  for  the  year 
1904,  and  on  the  Prospects  of  Settlers.    London :  Wyman  &  Sons,  1905.    Size 
13)  X  8i,  pp.  50.    lUuatraUom,    Prios  It.  l<i 
Noticed  in  the  Monthly  Beoord  (August,  p.  21 7> 

Cape  Colony — Csnsus. 


Beeults  of  a  Census  of  the  Colony  of  the  Cape  of  Oood  Hope,  as  on  the  Night  of 

Sunday,  April  17, 1904.    Cape  Town,  1905.    Size  13|  x  8},  pp.  oozviii  and  556. 

Map»  and  Diagram,    Preeewted  by  ike  Director  of  the  Censue. 
The  general  results  of  the  census  were  noted  in  the  Journal  for  December,  1904 
(p.  679). 
Central  Africa.  B.8.n.  Beige  O.  28  (1904) :  461-482.  Flamme. 

Ethnoj^phie  eongolaise.    B^gion  du  lac  Albert  (N.-O.)  et  du  Hant-Nil.    Par 

Sous-lieutenant  Flamme.     With  Map  and  lUtutraiions. 
Central  Afriea— Zoology.    P.  Zodog.  8, 1904  (2)  (1905) :  193-199.  Thomas. 

On  Hylochceruty  the  Forest  Pig  of  Central  Africa.    By  O.  Thomas.     WUh  PUUee. 
Congo  State.  Ponrbaix . 

Federation  for  the  Defence  of  Belgian  Interests  Abroad.    Tho  Congo  Free  State 

and  African  Civilization.    Y.  Pourbaix.    Norembre  1904.    Size  9}  X  6),  pp.  32. 

Illuftrationi. 
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Zut  Africa.  ScoUhh  O.  Mag.  21  (1905) :  260-263.  OapMiny. 

The  Proposed  Anglo-Abyssinian  Boundary  in  East  Africa.    By  8.  H.  F.  Gapenny. 
With  Map. 

Xgypt—IrrigatioB.       La  <?.,  B.8.G,  ParU  11  (1905) :  161-184.  Bmnliai. 

L'irrigation  en  l^gjpte  depuis  Fach^Tement  dn  rdseryoir  d' Assouan  (1902).    Par 
Prof.  J.  Bronhes.     With  Map  and  lUtutratioM. 

Egypt— Veteorology.  

The  Meteorological  Report  for  the  year  1902.    The  Survey  Department,  Public 
Works  Ministry,  Cairo.    Cairo,  1904.    Size  7J  X  11,  pp.  204.    Diagram: 

Egypt— Suss  Canal.    Ahh.  K.K.G.  Oe$.  Wien  6  (1903-4) :  No.  3,  pp.  76.  Yosi 

Der  Suezkanal  und  seine  Stellung  im  Weltverkehr.    Von  M.  Voss. 

Egyptian  Sudan.  Blaeku/oocrs  Mag.  177  (1905) :  544-554.  BaUour. 

The  Waterways  of  the  Su  Ian.    From  the  Atbara  to  Tuti.     By  Dr.  A.  Balfour. 
Sketches  of  life  on  the  Nile  and  its  tributaries. 

Egyptian  Sudan.  A  travers  le  Monde  11  (1905) :  109-110.  

D^bouoh^  du  Soudan  Option.     La  Ligne  de  Berber-Souakim  et  le  Port  de 
Cheik-el-Barghoud.     With  Map, 

Frenoh  Congo.  La  G„  B.8,0.  Parit  11  (1905) :  243-244.  Yaille. 

Voyage  de  M.  Yaille  dans  rivindo-n'Djadi^.     With  Map, 
See  note  in  the  July  number  (p.  87). 
asrman  Bast  Afriea.    Deutseh,  Kolonialblatt  16  (1905) :  207-209.  

Beobachtungen  aus  Deutsch-Mpororo. 

iTory  Coast.  Tour  du  Monde  11  (1905):  61-96.  lamy. 

SouYcnirs  de  la  Cote  d'lyoire.  Par  le  Docteur  Lamy.    With  Map  and  Jllustrationi. 
Madagascar.  

Quide-Annuaiie  de   Madagascar  et  D^pendances.     Ann^e  1905.      TananariTe 

1905.    Size  9  X  6,  pp.  viii.  and  800.    Mapi. 

Madagascar— Surveys.          C.  Rd.  140  (1905):  1219-1222.  Colin. 

Travaux  g^od&iques  et  magnatiques  aux  environs  de  Tananarive.     Note  du 

R.  P.  Colin. 

Morocco.                             Peiermanns  M,  61  (1905):  90-91.  Fischer. 

Der  Djebol  Hadid  im  sildwestlichen   Atlasvorland  von  Marokko.  Von  Prof. 

Dr.  T.  Fischer. 

Morocco.                            Rev.  Franfaise  80  (1905) :  223-236.  Segoniac. 

Maroo :  La  mission  de  Segonzoc  arr€t4e.     With  Map, 
Fuller  details  are  given  in  the  map  aooompanyiug  M.  Terrier's  paper  (see  below). 

Morocco.  QueHions  Dipl  19  (1905) :  385-891.  Tsrrier. 

Dans  le  Bled  Siba.    La  mission  Segonzac.    Par  A.  Terrier.     With  Map. 
Account  of  exploration  in  the  Atlas  and  region  to  the  south  (of.  Journal,  vol.  25, 
p.  564,  and  ante,  p.  833). 
Morocco.  Oamaso. 

La  Cuestidn  de  Marmecos  desde  el  punto  de  vista  espa&ol  por  G.  M.  Gamazo. 

Madrid :  M.  Bomero,  1905.    Size  9x6,  pp.  viii.  aud  308.    Presented  hy  the  Pub- 

lUher. 
Morocco.  Httbncr. 

Militarische  und  militareeographisohe  Betraohtungen  iiber  Marokko.    Ein  Beitrsg 

zu  aktuellen  Fragen.    Yon  Max  Hiibner.    Berlin :  D.  Reimer,  1905.    Size  8  X 

5},  pp.  i?.  and  100.    Map$,    Price  2  marh$.    Preeented  by  the  Publisher. 
An  aocouDt  of  the  present  position  of  the  sultan's  army,  with  a  description  of  the 
country  from  a  strategio  point  of  view,  and  a  discussion  of  the  possibility  of  a  military 
reorganization  in  the  interests  of  the  development  of  the  country  by  European  nations. 
The  writer  lays  stress  on  the  need  of  the  opening  of  railway  and  other  routes. 

Kile  Basin.  ^7^^- 

The  Rains  of  the  Nile  Basin  in  1904.    By  Captain  H.  G.  Lyons.    CJairo,  1905 
Size  11x7),  pp.  26.    Map  and  Diagrams 
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Forth-Eait  Afriet.  P.Ii£.,  Ser.  A.,  76  (1905) :  66-86.  Lyrai. 

On  the  relation  between  yarifttions  of  atmoBpheric  presfore  in  North-East  Africa 
and  the  Nile  Flood.  By  Gaptain  H.  G.  Lyons.  With  Diagram.  AUo  teparaU 
copy,  presented  by  the  Author, 

Bhodeiia.  ScoUith  O.  Mag.  21  (19G5) :  187-152.  Heatley. 

The  DeTelopment  of  Rhodettia  and  its  Railway  System  in  relation  to  Ooeanic 
Highways.    By  J.  T.  P.  Heatley.     With  Map$  and  lUuttratiom. 

Rhodesia.  J.  African  8.  8  (1903-4) :  247-256 ;  4  (1905) :  387-345.  XeUaad. 

Some  ethnographical  notes  on  the  Awemba  tribe  of  North-Eastem  Rhodesia  (and 
on  some  portion  of  the  Wabisa).    By  F.  H.  Holland.     With  lUuiiraHom. 

Sahara— Figig.  Ann.  Q,  14  (1905):  144-166.  eavtisr. 

Rappprt  sar  nne  mission  g^logiqoe  et  g^graphique  dans  la  region  de  Figmg. 
Par  £.  F.  Gantier.     With  Map  and  SeotionM. 

Sahara--6s«logy.  C.  Bd.  140  (1905) :  1200-1201.  Fonrean  and  Ctanti. 

Les  regions  yolcaniqnes  travers^ee  par  la  Mission  Saharienne.     Note  de  F 

Fonrean  et  L.  GentiL 
See  note  in  the  Monthly  Record  (August,  p.  218). 
Sahara— eeology.  C.  Bd.  140  (1905) :  957-959.  Hang. 

Sar  la  pr^enoe  dn  Garbonif^re  moyen  et  snp^rienr  dans  le  Sahara.     Note  de 

E.  Hang. 

South  Africa— Ithnology.  Stow  and  ThtaL 

The  Native  Races  of  South  Africa.  A  History  of  the  Intrusion  of  the  Hottentots 
and  Bantu  into  the  Hunting  Grounds  of  the  Bushmen,  the  Aborigines  of  the 
Country.  By  George  W.  Stow.  Edited  by  Dr.  G.  M.  Theal.  London :  Sonnen- 
Bohein  &  Co.,  1905.  Size  10  X  6,  pp.  xvi.  and  618.  3fap  and  Plates.  Price 
21s.  net.    Presented  hy  the  Publisher.    [To  be  reviewed.] 

NORTH  AKSRIOA. 

Alaska.  Ann.  Bep.  Dep.  Interior,  1903,  Mis.  Bep.,  Pt  II. :  1-102.  Brady. 

Report  of  the  Governor  of  Alaska.     With  Maps. 
Alaska  National  G.  Mag.  16  (1905) :  104-111.  Pftig a. 

A  growing  Camp  in  the  Tanana  Gold  Fields,  Alaska.     By  S.  Paige.     With 

lUustraticns. 
Amsriea— Haps.  .  IHnsor. 

Library  of  Congress.    The  Kohl  Collection  (now  in  the  Libran^  of  Congress)  of 

Maps  relating  to  America.    By  Justin  Winsor.    A  Reprint  of  Bibliographical 

Contribution  Number  19  of  the  Library  of  Harvard  University.    With  Index  by 

P.  L.  Phillips.    Washington,  1904.    Size  10}  x  7},  pp.  190. 

Bermuda.  P.  American  A.  Arts  and  8ei.  40  (1905) :  559-592.  Bigelow. 

Contributions  from  the  Bermuda  Biological  Station  for  Research.  No.  5,  The 
Shoal-water  Deposits  of  the  Bermuda  Banks.    By  H.  B.  Bigelow.     With  Maps. 

Canada — Bay  of  Fnndy.  Dawson. 

The  currents  at  the  entrance  of  the  Bay  of  Fnndy  and  on  the  steamship  routes  In 
its  approaches  off  Southern  Nova  Sootia.  From  Investigations  of  the  Tidal  and 
Current  Survey  in  the  season  of  1904.  Published  by  the  Department  of  Marine 
and  Fisheries,  Ottawa,  Canada.    Oltawa,  1905.    Size  9}  X  6),  pp.  18.    OiarL 

Canada— Bibliography.  Wrong  and  Langton. 

Review  of  Historical  Publications  relating  to  Canada.  Edited  by  G.  M. 
Wrong  and  H.  H.  Langton.  VoL  ix.  Publications  of  the  year  1904.  Toronto : 
Morang  &  Co.,  1905.    Size  11  X  7i,  pp.  xii.  and  240. 

Canada— British  Columbia.  

Annual  Report  of  the  Minister  of  Mines  for  the  year  ending  December  31, 1904, 
beinsf  an  account  of  Mining  Operations  for  Gold,  Coal,  etc.,  in  the  Province  of 
British  Columbia.     Victoria,  B.C ,  1905.     Size  10|  x  7i,  pp.  318.    Map  and 
Illustrations.    Presented  by  the  Department  of  Mines ^  Victoria,  B.C. 
See  note  at  p.  221,  August  number. 

Canada — Plaoe-names. 


Fifth  Report  of  the  Geographic  Board  of  Canada,  containing  all  decisions  to  June 
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80,  1904.  (Supplement  to  the  Thiiij-seTenth  Animal  Report  of  the  Department 
of  Marine  and  Fisheries.)    Ottawa,  1905.    Size  10  x  6|,  pp.  78. 

Fiagara.  Popular  8ei.  Mtmihly  66  (1905) :  489-^04.  Clarke. 

The  Menaoe  to  Niagara.    By  Dr.  J.  M.  Clarke.     With  lUwtratioM, 
Insists  on  the  reality  of  the  menaoe  to  Niagara  from  the  operations  of  water- 
power  companies,  hoth  American  and  Canadian. 

Forth  Ameriea— Geology.      /.  Geology  18  (1905) :  89-104.  

Report  of  the  Special  Committee  for  the  Lake  Superior  region.   With  Introdnctory 
Note  hy  C.  R.  Van  Hise. 
This  committee  was  appointed  to  investigate  the  nomenclature  and  correlation  of 

the  geological  formations  of  the  U.S.  and  Canada. 

Vnited  States.  

Annual  Reports  of  the  Department  of  the  Interior  for  the  Fiscal  Tear  ended  June 
30, 1902.  Report  of  the  Commissioner  of  Education.  2  vols.  Pp.  czii.  and  2448. 
Ditto  June  80, 1903.  Report  of  the  Secretary  of  the  Interior.  Report  of  the  Com- 
missioner of  the  General  Land  Office.  Pp.  x.  and  764.  Indian  Affairs,  2  parts, 
pp.  (part  i.)  xii.  and  628:  (part  ii.)  880.  Miscellaneous  Reports,  3  parts,  pp. 
(part  L)  860;  (part  ii.)  958;  (part  iii.)  viii.  and  674.  Size  9)  X  6.  Also 
Twenty-fourth  Annual  Report  of  the  United  States  G^logical  Surrey.  Pp.  302. 
Size  12}  X  8.  Washington,  1903-4.  Map$  and  IllustraiioM,  Presented  bytheV,8. 
Department  of  ihe  Interior. 

Vnlted  States— Califomia— Santa  Barbara  Islands.  Eisen. 

An  Account  of  the  Indians  of  the  Santa  Barbara  Islands  in  California.    By  Dr. 

G.  Eisen.    (Separatabdruck  aus  den  Sitzungsberichten  der  E.  Bohm.  Gesellsohaft 

der  Wissenscbaflen,  Prag,  1904^    Prag,  1904.    London :  A.  Owen  &  Co.    Size 

10  X  6},  pp.  30.    Price  U.  net.    Presented  by  the  Ptiblishers. 
Noticed  in  the  Monthly  Record  (August,  p.  220). 
United  States— Census.  Gannett. 

Twelfth  Census  of  the  United  States,  taken  in  the  year  1900.    Statistical  Atlas. 

Prepared  under  the  superrision  of  Henry  Gknnett    Washington :  United  States 

Census  Office,  1903.    Size  12  x  9},  pp.  58,  207  plates. 

Giyee  the  generalized  results  of  the  census  in  graphic  form,  with  introductory 
letterpress. 

United  States— Census.  

Bureau  of  the  Census.  Abstract  of  the  Twelfth  Census  of  the  United  States,  1900. 
Third  edition.     Washington,  1904.    Size  9}  X  6,  pp.  xyi.  and  454. 

United  States-Coal.  BeU. 

Coal  Industry  of  the  United  States,  1903.    Foreign  Office,  Miscellaneous,  No.  631. 

1905.    Size  10  x  6),  pp.  36.    Price  2^(2. 
See  note  at  p.  88,  ante. 
United  States— HistoricaL  Farkmaa. 

The  California  and  Oregon  Trail,  being  Sketches  of  Prairie  and  Rooky  Mountain 

Life.    By  Francis  Par&ian.    London  :  Dean  &  Son,  [1905].   Size  7}  x  5,  pp.  xx. 

and  416.    Portrait.    Price  2s.  6d.  net.    Presented  by  the  Publishers. 
An  acceptable  reprint,  at  a  popular  price,  of  the  work  in  which  the  well-known 
American  historian  gives  his  yiyid  personal  impressions  of  travel  and  native  life  in 
the  Far  West    An  introduction  by  Prof.  £.  G.  Bourne  supplies  a  sketch  of  Parkman's 
life  and  writings. 

CEHTBAL  AHB  SOUTH  AMERICA. 

Argentine  BepubUo.  Grasiani. 

Dott.  G.  Graziani.     La    Emigrazione    Italiana    nella    Repubblica    Argentina. 

Torino,  &c. :  G.  B.  Paravia  e  Comp.,  1905.    Size  9  x  6J,  pp.  x.  and  192.    Map. 

Presenied  by  the  Author. 

Of  the  million  and  a   half  emigrants  into  the  Argentine   from   1876  to  1899, 
937,647  were  Italians,  and  of  these  651,337  were  agriculturists. 

Argentine  Republic.  Soman. 

Migrations  Pr^colombiennes  dans  le  nord-ouest  de  TArgentine.  Communication 
faite  )i  la  Society  des  Am^ricanistes  de  Paris,  dans  sa  Seance  du  6  d^cembre  1904. 
Par  ^.  Bonoan.    (Extrait  dn  Journal  de  la  Seeing  des  Am&icani§tes  de  Paris,  N.S., 
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tome  !!.,  No.  1,  pp.  91-108.)    1905.    Sise  11  x  7).    lUudrationB.    Pre$enUd  bv 

theAulkcr. 
AriroBtiao  Bepablie.    MinuU$  of  P.  T.Civa  Engineer$  li9  (1906):  290-294.  Bowbotham. 

Mines  and  Mining  in  the  Argentine  Repnblio.    By  J.  McK.  Bowbotham. 
AUeama  DaMrt.  B.LO.  Argentino  SI  (n.d.) :  87-116.  Ambrotaiti. 

Yiaje  i  la  Pnna  de  Ataoama.    De  Salta  a  CanroharL    Por  J.  B.  Ambroaetti. 

With  lUutlrationi, 
Bahamaa.  Alltm  and  Barba«r. 

Narrative  of  a  Trip  to  the  Bahamas.    By  G.  M.  Allen  and  T.  Barboor.    G^m- 

bridge,  Masa.,  1904.    Size  10  X  ^,  pp.  10.    Map  and  MutitaiUm*,    Pretented  (y 

the  Auihon, 

The  trip  was  chiefly  for  the  Btndy  of  the  flora  and  fanna. 
BaHTia.  B,  Ofioina  Nao.  Inmigraeidn  La  Pom  ^  (1904) :  484-580.         Bandaller. 

Mito6  y  Tradioionea  aborigenea  conoemientet  i  la  Ida  de  Titioaoa,  Boliria.    Por 

A.  F.  Bandolier. 
BdiTia.  B.  Oficina  Nac.  Inmigraeidn  La  Pan  4  (1904) :  454-483.  Tamoaz. 

Determinaoi<5n  de  las  oo-ordenadaa  geogrificas  del  pnnto  de  interseocion  del  para- 

lelo  22*^  A,  oon  il  rio  Pilcomayo.    L.  Vamoux. 
BoUTia  and  Para.  BcoUUh  0.  Mag.  81  (1905) :  249-259.  HiU. 

Notes  on  a  Journey  in  Bolivia  and  Pern  around  Lake  Titioaca.    By  A.  W.  Hill. 

With  lUuitraiioru, 

See  short  report  of  paper  by  Mr.  Hill  at  the  British  Association  last  year  (Journal^ 
vol.  94,  p.  461). 
BnudL  B.  Oeolog.  8.  America  18  (1902) :  41-98.  Brannar. 

Geology  of  the  North-East  Ooast  of  Brazil.    By  J.  0.  Branner.     With  Mape  and 

JUutircUions, 
BrariL  B,8,0.  Lima  15  (1904) :  87-93.  Harrara. 

Clima  de  la  Amazonia.    Por  el  Dr.  G.  E.  Herrera. 
BraiiL  Olobui  87  (1905) :  281-283.  Xoch. 

Dr.  Theodor  Eoohs  Forsohnngsreise  in  Brasilien. 
See  note  in  the  Jaly  number  (p.  89). 
BrasiL  Globus  87  (1905) :  341-347.  Xoanigswald. 

Die  indianischen  Musohelberge  in   Sfidbrasilien.     Yon  G.  yon  Eoenigswald. 

With  muttratians. 

Will  be  notioed  in  the  Monthly  Beoord. 
BraiU  and  Argantina  Bepnblie.    OMm$  87  (1905) :  216-221.  Togt. 

Die  Victoriafille  des  Iguazii.    Von  F.  Vogt.     With  Map  and  IUuitration$. 
British  Guiana  and  Brazil— Boundary.  

British  Guiana  Boundary  Arbitration  with  the  United  States  of  Brazil.    The  Oase 

on  Behalf  of  the  Government  of  His  Britannic  Majesty  (pp.  162);  The  Counter 

Case  (pp.  190);  Notes  to  the  Counter  Case  (pp.  104);  The  Argument  (pp.  iv. 

and  178);  Index  to  Sir  Robert  Schomburglfs  Reports,  which  form  volume  8  of 

Annex  to  British  Case  (pp.  86) ;  Extracts  from,  and  Notes  on,  sotne  of  the  Printed 

Books  examined  in  oonneotion  with  the  British  Guiana—Brazil  Boundary  Arbi- 
tration (pp.  V.  and  156). 

Boundary.     British   Guiana— Brazil.    Translations  of  Additional    Portuguese 

Documents  (pp.  72).  . 

Question  de  Ja  Fronti^re  entre  la  Guyane  Britannique  et  le  Br&il.    Memoire 

pr^seutd  par  le  Gouvemement  de  sa  Majesty  Britannique  (pp.  176) ;  Annexe— 

vol.  1,  1596-1822  (  .-«- — rfx ...    ,ka  -i    a  a    o^ 

and  6);  vol. 

(pp.  iv.  and ,. ^ 

Oontre-M^moiie— vol.  1  (pp.  66),  vol.  2  (pp.  vi.   and    56);    Argument  (pp.  iv. 

and  184).    London,  1903-4.    Size  13  x  8}.    Mapi, 

Atlas.    2  vols.    Size  29i  X  22J.    Presented  by  the  Foreign  Office, 
Chile  and  Argantina.  Patron. 

Repdblica  de  Chile.    Ofioina  de  Limites.    La  Cordillera  de  los  Andes  entre  las 

latitudes  46°  i  50°  S.      Luis  Rise  Patron  8.  Santiago  de  Chile,  1905.     Size 

11  X  8,  pp.  X.  and  234.    Maps  and  Illustrations, 

A  continuation  of  the  collection  of  documents  illustrating  the  investigation  of  the 
Chili- Argentine  Boundiuy. 
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Cuba.  B,8.0.  Lyon  30  (1905) :  55-^.  BerehOA. 

BeiiBeigneiiients  fioonomiqiies  et  G^graphiqaoB  snr  Tile  de  Cuba.  Par  0.  Bemlion. 

With  Map, 
Sooador.  0.  Ed,  140  (1905) :  998-1006.  Poineare. 

Rapport  pr^ent^  an  nom  de  la  GommiBsion  obarg^e  da  oontrdle  scientiflqne  des 

op^rationB  g^od^qnes  de  rEquatetir.    Par  H.  Poincard. 
See  note  in  the  Monthly  Reoord  (Angast,  p.  221). 
Freneh  Oniana.  La  O.,  BJ3.0,  FarU  11  (1904) :  191-204.  Doyditr. 

Trois  ans  )t  la  Onyane  fran9aiBe  (1901-1905).    Par  J.  Deydier.    Wiih  IttuttraiUm. 
Xartudqno.  Ann.  Q.  14  (1905) :  97-110.  Lapparent 

La  MoDtagne  Pel^  et  see  emptions.    Par  A.  de  Lapparent 

Xartiniqao— Xont  Polte.  Laeroiz. 

La  Montagne  Pel^  et  see  ^raptions.    Par  A.  Laoroix.    Paris :  liasaon  et  Oie., 

1904.  Size  13  x  10,  pp.  xxii.  and  662.  PlaU$  and  lUuitraUom.  Pre$enUd  by  ihs 
AoadSmie  de$  8oience$y  Pari$.    [To  be  reviewed.] 

PanuUL  Seljan. 

Mirko  y  Stero  Seljan.  El  salto  del  Gnayri.  La  Ohute  dn  Guayri.  Bnenos  Aires, 

1905.  Size  10}  x  7),  pp.  iv.  and  44.  Map  and  lUuttratiom,  FntenUd  by  the 
Authors. 

The  anthers  made  a  careful  survey  of  the  Gnayra  falls  during  a  scientific  mission 
to  that  region.  They  make  the  somewhat  bold  statement  that  these  falls  stand  at  the 
head  of  all  the  waterfalls  in  the  world  for  the  volume  of  wat^  precipitated,  relying 
solely  on  the  great  volume  of  the  Parana  at  its  mouth,  after  it  has  received  all  its 
tributaries. 

Peru.   B.8.Q.  Lima  18  (1903) :  121-159, 249-295, 385-418 ;  15  (1904) :  1-57.    Briiiiiiig. 

De  Chidayo  i  puerto  MeWdez  en  el  Maratl<5n.    Por  E.  Brfining.    With  Map$  and 

lUuttratiom. 
Pern.  B.8.G.  Lima  16  (1904) :  60-65.  Eipiiiar. 

El  rio  Igara-Parani.    Por  el  capit^n  F.  E.  Espinar.     With  Map. 
There  is  a  northern  tributary  of  the  Putumayo,  on  which  a  Peruvian  station  has 
been  established,  though  the  territory  has  been  shown  as  Oolumbian  on  many  maps. 

AirSTRALASIA  AVD  PAOITIO  ISLAHBS. 

Australia— Calvert  Expedition.  Hill. 

The  Calvert  Scientific  Exploring  Expedition.    (Australia,  1896.)    Oompiled  by 

J.  G.  HilL    London :  G.  Philip  &  Son,  1905.    Size  9)  x  7,  pp.  viii.  and  44.    Maps 

Price  2s.    Tioo  copies^  presented  by  the  Author  and  Publishers. 
Compiled  from  telegraphic  news  and  Australian  newspaper  accounts. 
Oaroline  Islands.  Petermanns  M.  61  (1905) :  52-57.  Benfit. 

Die  Karolineninseln  Oleai  und  Lamutrik.     Yon  A.  Senfft.      With  Map  and 

lUusUiUions. 

Marianne  Islands — ^Gnam.  Safford. 

The  useful  plants  of  the  Island  of  Guam,  with  an  introductory  account  of  the 
physical  features  and  natural  history  of  the  island,  of  the  character  and  history  of 
its  people,  and  of  their  agriculture.  By  W.  E.  Saiford.  (Smithsonian  Institution, 
U.S.  National  Museum.  Contributions  from  the  V.8.  National  Herbariumy  vol.  9.) 
Washington,  1905.  Size  10  x  6,  pp.  416.  Map  and  Illustrations.  PresenUd  5y 
the  U.S.  National  Museum. 

Hew  guinea.  Kiermeyar. 

Tijds.  K.  Ned.  Aard.  Genoots.  Amsterdam  82  (1905) :  499-502. 

A.  B.  Meyer's  doorkruising  van  Nieuw-Guinea  op  zyn  smalst.    Door  J.  F.  Kier- 

meyer. 
Hew  Zealand.  Queensland  O.J.  19  (1903-4) :  37-44.  Woolnongh. 

New  Zealand:  its  Geographical  and  Meteorological  Conditions  considered  in 

their  bearing  on  Field  Industries.    By  G.  Woolnough. 

Hew  Zealand— 8tatlsties.  

Statistics  of  the  Colony  of  New  Zealand,  1903.  2  vols.  Wellington,  1904.  Size 
13  X  8,  pp.  618  and  xvi. 
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Qaeenilaiid.  QueenOand  QJ.  19  (190a-4) :  32-36.  DougUt. 

Maritime  Boundary  of  Qaeenaland.    By  the  Hon.  J.  Donglai,  OJf.o. 
QneenBland.      MinvJU*  oj  the  P.I.  OivU  Engitmen  109  (1905) :  815-328.  Williams. 

The  Artesian  System  of  Western  Queensland.    By  C.  J.  R.  Williams.     WUh 

Diagranu, 

South  Australia— Vorthsrn  Territory.  Ssarey. 

In  Northern  Seas.    Being  Mr.  Alfred  Searcy's  Experiences  on  the  North  Coast  of 
Australia,  as  recounted  to  £.  Whitington.    Reprinted  from  the  B6gider  (South 
Australia).    Adelaide,  1905.    Sise  10  x  6},  pp.  64.    Map  and  lUmilratiatu, 
Beminisoenoes  dating  from  twenty-five  Tears  ago  and  onwards,  printed  with  a  ?iew 

to  attracting  attention  to  the  advantages  of  the  Northern  Territory. 

POLAR  BEeiOVS. 

Antaretlo.  Ar^towsU. 

Antarotio  Meteorology  and  International  Oo-operation  in  Polar  Work.  By 
Henryk  Arctowski  (Paper  read  at  the  Eighth  International  (Geographical  Con- 
gress, J7ew  York,  1904.)    Size  9}  x  6,  pp.  6.    Pruented  hy  the  Author. 

Aretie.  Sponesr. 

Dr.  Nansen's  *'  Bathymetrical  Features  of  the  North  Polar  Sea,  with  a  discussion 
of  the  Continental  Shelves  and  the  Previous  Oscillations  of  the  Shore-line."  Re- 
viewed by  J.  W.  Spencer.  (From  the  Am&rican  OeologiUt  vol.  85,  April,  1905.) 
Size  9}  X  6,  pp.  221-235.    PreierUed  hy  the  AMor. 

Arctie— loe.  Garde. 

The  state.of  the  Ice  in  the  Arctic  Seas,  1901.  Prepared  by  Y.  Garde.  (Special 
print  of  the  Nautical-Meteorological  Annual  of  the  Banish  Meteorological 
Institute.)    Size  12}  x  9},  pp.  xvi.    Maps, 

The  conclusion  is  reached  that  the  winter  of  1903-4  was  comparatively  mild  in  the 
region  north  of  the  Atlantic,  and  that  the  ice  brought  down  during  the  year  by  the 
Eaist  Greenland  current  was  below  the  normal ;  the  Labrador  current,  on  the  other 
hand,  carried  more  icebergs  than  in  a  normal  year,  though  less  than  in  1903. 

Aretio — Sverdnip  Expedition.  Vathorst. 

Report  of  the  Second  Norwegian  Arctic  Expedition  in  the  Fram,  1898-1902. 
No.  1.  A.  G.  Nathorst :  Die  oberdevonisohe  Flora  des  Ellesmere-Landes.  Pub- 
lished by  Yidenskabs-Selskabet  i  Kristiania:  Kristiania.  Printed  by  A.  W 
Br^gger,  1904.    Size  11  X  7},  pp.  22.    Map  and  lUuitraiiom, 

Oreenlaad.  0,  Tid$knft  18  (1905-6) :  46-69.  Irann. 

Om  Yeetgr0nl£Bndeme.    Af  Kaptajn  D.  Bruun.     WUh  IUu$traiioH$. 
Greenland.  PetermanM  M.  51  (1905) :  90.  BngelL 

Eine  nachtertiare  Warmeperiode  in  Grooland.   Yon  Dr.  M.  C.  Engell.  WUh  Map, 

MATHEMATICAL  GEOGBAPHT. 

Astronomy.  Heath. 

Our  Stellar  Universe:   Six  Stereograms  of  Sun  and  Stars.    By  T.  E.  Heath. 
London :  King,  Sell  &  Olding,  [1905].    Size  8}  x  4}.    Price  3$.  net.    Presented. 
Describes  drawings  for  use  with  the  stereograph,  embracing  those  stars  of  which 
^  the  parallax  has  been  determined. 

Oartography.  Abh,  K.K.G,  Oes.  Wien  5  (1903-4),  No.  4 :  pp.  36.  Sohjeming. 

XJeber  mittabstandstreue  Earten.  Yon  Dr.  W.  Schjeming.  WUh  Map$. 
Discusses  the  mathematical  principles  involved  and  method  of  constructing  the 
degree-net,  in  the  case  of  a  projection  (whether  normal,  transverse,  or  diagonal),  which 
shall  give  all  dlBtanoes,  measured  in  a  straight  line  from  the  centre  of  the  map,  their 
true  proportion.  By  sacrificing  accuracy  of  azimuth,  the  projection  may  be  modified  so 
as  to  lessen  the  exaggeration  which  otherwise  occurs  at  a  distance  from  the  centre  in  a 
tangential  direction. 

Compass.  M,G,  Gee.  Miinchen  1  (1905):  161-260.  Wolkenhauer. 

Beitrage  zur  Geschichte  der  Kartographie  und  Nautik  des  15.  bis  17.  Jahr- 
hunderts.    Yon  Dr.  A.  Wolkenhauer.     With  Map»  and  lUudrations. 
Deals  with  the  gradual  acquisition  of  knowledge  respecting  the  variation  of  the 

compass  and  other  of  its  properties. 
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iBftrnment.  8oi,  PM,  DMin  &  10  (1904) :  146-148.  Chrvbb. 

A  new  form  of  Position-finder  for  adaptation  to  Shipe'  GompaaBes.  By  Sir  H. 
Gmbb,  F.B.8.     With  lUuttraiioM. 

Initmrnent  M,0,  Qtg.  Munehen  1  (1905) :  260-283.  8eh«ek. 

Das  Horometer,  ein  alteres  Instniment  der  mathematiflohen  Geographie.    Von  A. 

Schfiok.     With  lUuttraUans, 

The  horometer  was  an  instrument  for  determining  the  time  at  any  position  on  the 
Earth's  sorfaoe. 
Instnunents.  Onrloy. 

A  Manual  of  the  Principal  Instroments  used  in  American  Engineering  and 

Surveying.    Manufactured  by  W.  &  L.  B.  Gurley,  Troy,  N.Y.    87th   Edition. 

Troy,  K.Y.:    W.  &  L.   E.  Gurley,  1904.    Size  7  X  4),  pp.  446.    lUusirationt, 

Price  50  eenU.    Presented  by  the  PtMishers. 

FETHOAL  AMD  lIOLOeiOAL  eiOeBAPHT. 

Botanieal  Geography.       B.8.  Languedoe.  Q,  28  (1905) :  5-14.  Uane  and  Hardy. 

La  cartographie  botanique  d^taill€e  sur  les  environs  de  Montpellier  pris  comme 
exemple.    Par  L.  Blanc  et  M.  Hardy.     With  Map. 

Climate.        Tijde.  K.  Ned.  Aard,  Genoote.  Amtterdam  88  (1905) :  441-474.         Sastoa. 

De  son  en  het  klimaat    Door  Dr.  G.  Easton.     With  IHagranw. 
Xroiion  Forms.  Silzb.  KjB.A.  W,  Munehen  (1904) :  397-420.  Otlnther. 

Erdpyramiden  und  Biisserschnee  als  gleichartige  Eiosionsgebilde.  Yon  S.  Giinther. 

With  lUutiratiom, 
See  note  in  the  July  number  (p.  91). 

Geological  History.  0,Z.  11  (1905):  65-85,  184-145.  frech. 

Die  wichtigsten  Ergebnisse  der  Erdgeeohiohte.   Yon  F.  Frech.    With  lUuetratiam. 

Geomorphology.  Ameriean  J.  ScL  19  (1905) :  265-273.  DaTis. 

The  Bearing  of  Physiography  upon  Suess*  Theories.    By  W.  M.  Davis. 
Examines  Suess*  views  in  the  light  of  the  author*8  studies  in  the  Tian  Shan,  eta 

Geomorphology— Cirques.    B,  Ameriean  0,8,  87  (1905) :  86-91.  Browa. 

Cirques :  A  Review.    By  B.  M.  Brown. 

A  useful  summary  of  the  varying  views  which  have  been  held  as  to  the  origin  of 
cirques. 

Geomorphology— Mounds.       Science  81  (1905):  514-516.  Brannsr. 

Natural  Mounds  or  **  Hog-wallows."    By  Prof.  J.  C.  Branner. 
Noticed  at  p.  219,  ante. 

Geophysios.  Nature  78  (1905) :  30-31.  iM. 

Current  Theories  of  the  Consolidation  of  the  Earth.    By  Dr.  T.  J.  J.  See. 

Glaoiers.  Ohamberlin. 

A  Contribution  to  the  Theory  of  Glacial  Motion.  By  T.  C.  Chamberlin.  (The 
University  of  Chicago.  The  Decennial  Pubis.  Printed  from  vol.  9.)  Chicago, 
1904.    Size  11)  x  9,  pp.  16.    Platee.  m 

Noticed  in  the  Monthly  Becord  for  May  (p.  571). 

Ice— Viere  penitente.  Olobue  87  (1905) :  261-262.  Deeeka. 

L'asst  sich  der  **  Busscrsohnee "  als    vereiste   Schneewehen   auffassen  ?     Yon 
W.  Deecke. 
See  note  in  the  July  number  (p.  91). 

Ice  Age.  Howorth. 

Ice  or  Water?  Another  Appeal  to  Induction  from  the  Scholastic  Methods  of 
Modem  Geology.  By  Sir  Henry  H.  Howorth.  In  3  vols.  Yols.  1  and  8.  Lon- 
don :  Longmans  &  Co.,  1905.  Size  9x6,  pp.  (vol.  1)  Ivi.  and  536,  and  (vol.  8) 
viii.  and498.    Price  (2  yoIb,)  S28.  net.    Preeentedby  the  AtUhar,    [To  be  reviewed.] 

lee-erosion.  /.  Geology  18  (1905) :  160-173.  Tarr. 

Some  instances  of  moderate  glacial  erosion.    By  B.  S.  Tarr.     With  lUuetrationt, 
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Lag04mi  and  Tid«t.  Xuoki. 

Luigi  de  MarohL    La  morfologia  lagunare  6  il  regime  ttasioiiario  di  marea. 

(Atti  B.  L  Veneto,  t.  Ixir.  p»  U*.)     Venwiia,  1905.     Siie  9J  X  6J,  pp.  683-714. 

Map.    Presented  by  the  Author, 
Limiuaogy.  O.  Tidskri/t  18  (1905-6):  15-26.  Watcnberg-Luid. 

Om  Natorforholdene  i  skotake  og  danske  B^er.    En  Sammenligiieiide  Stadie.    Af 

Dr.  G.  Wesenberg-Limd.     With  lUu$tration». 

XountaiA  Btmeture.  J.  Ocology  18  (1905) :  105-125.  Daly. 

The  Aooordanoe  of  Summit  Le?elB  amooff  Alpine  Mountains:  the  fact  and  ita 
aignificanoe.    By  B.  A.  Daly.    AUo  $eparcUe  ooppt  pre$efited  by  the  Author. 
To  be  noticed  in  the  Monthly  Becord. 

Meteorites.  Fletcher. 

British  Museam  (Natural  History).  Mineral  Department.  An  lotrod action  to 
the  Study  of  Meteorites,  with  a  list  of  the  Meteorites  represented  in  the  collection 
on  January  1, 1904.  By  L.  Fletcher.  1904.  Siie  8)  x  5),  pp.  110.  Plan.  Pre- 
tmUed  by  &e  JBrititih  Mueeum. 

Meteorology.  Olobue  87  (1905) :  817-323.  Xrebs. 

Das  meteorologische  Jahr  1903-1904  and  die  Hoohwasserfrage.  Von  W.  Krebs. 
With  Diagrame. 

Meteorology.  Nature  78  (1905) :  11 1-112.  Lockyer. 

Islands  for  Weather  Forecasting  Purposes..  By  Dr.  W.  J.  8.  Lockyer.  With 
Diagrams, 

Oeeanography.      B.  Mue^e  Oc^nograph.  Monaco,  No.  81  (1905) :  pp.  12.        CheTallier. 
Belation  entre  la  density  et  la  salinite  des  eaux  de  mer.    Par  M.  Cheyallier. 
Wiih  Diagram. 

Oeeaaography.  Herwig. 

Die  beteiligung  Deutachlands  an  der  Intemationalen  Meeresforschung.  I.  nod  II. 
Jahresbericht  erstattet  von  dem  Yorsitzenden  der  WissensohaftUohen  Kommission 
Dr.  W.  Herwig.  Berlin :  O.  Salle,  1905.  Size  11)  x  8,  pp.  112.  Mape  and 
lUuttratione.    Pre§ented  by  the  Oommieeion. 

Oeeaaography.  Petermanm  M  51  (1905):  1-4, 25-31, 62-63.  Hansen. 

Die  Ursachen  der  Meeresstromungen.    Von  Prof.  Dr.  F.  Naasen. 
Noticed  in  the  Monthly  Becord  (ante,  p.  336). 

AVTHBOPOGlOeBAPHT  AHD  HUTFOBIOAL   eiMBAFET. 

Anthropogeography.     Deuteeh.  BundtcJiau  G.  87  (1905) :  289-299.  Kirehhoff. 

Ueber  tellnrische  Anslese.    Von  Prof.  Dr.  A.  Eirohhoif. 

Discusses  the  question  of  adaptation  to  euTironment  by  natural  selection.    The 
great  chest-capacity  of  dwellers  at  high  elevations  is  among  the  instances  cited. 

Anthropogeograpliy— Cities.    Contemporary  Bev.  87  (1905) :  413-426.  Ctoddes. 

Civic  Education  and  City  Development.    By  Prof.  P.  Geddes.  * 

Anthropology— Pygmies.    Qlobue  87  (1905) :  309^12,  325-329.  Schmidt. 

Prahistorische  Pygm&en.    Von  E.  Schmidt 

Commeroe.  Bev.  Gen.  Marina  66  (1905) :  145-177.  Bichoa. 

La  evoluci<!)n  del  comercio  del  mundo  y  sus  relaciones  con  los  descubrimientos 
cientificos  del  siglo  XIX.    Per  M.  Bichon. 

Commereial— Treaties.  [Eertslet] 

A  Complete  Collection  of  the  Treaties  and  Conventions  and  Beoiprocal  regulations 
at  present  subsisting  between  Great  Britain  and  Foreign  Powers;  and  of  the 
Laws,  Decrees,  Orders  in  Council,  etc.,  concerning  the  same ;  so  far  as  they  relate 
to  Commerce  and  Navigation,  the  Slave  Trade,  Post  Cfiioe  Communications, 
Copyright,  etc.  [In  continuation  of  the  Collection  compiled  by  Sir  Edward 
Hertsl^  K.O.B.]  Vol.  30.  Compiled  and  Edited  by  A.  H.  Cakes  and  H.  F.  T. 
Streatfield;  vol.  81,  b^  A.  H.  Cakes  and  B.  W.  Brant;  vol.  23,  by  the  same. 
London :  Eyre  &  Spottiswoode,  and  Wyman  &  Sons,  1898, 1901, 1905.  Size  9x6, 
pp.  (vol.  80)xxiv.  and  1062;  (vol.  21)xxvi.  and  1298;  (vol.  88)  xxii.  and  1384. 
JIfaps.    Price  (each  vol.)  15f . 
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HiftorieaL  Berger. 

Myihisohe  EoBHiographie  der  Grieohen.  Yon  Prof.  Dr.  E.  H.  Berger.  Leipzig : 
B.  G.  Teabner,  1904.  Size  10  x  7,  pp.  42.  Price  Im.  80.  Pre$erUed  by  the 
PulMher, 

Hiitorieal—Earlj  Travels.  HaUuyt. 

The  Principal  Nayigations,  Voyages,  TraflBqiies,  and  Discoveries  of  the  English 
Nation.  By  B.  Haklnyt.  Vol.  9  (pp.  xvi.  and  474);  vol.  10  (pp.  xviii.  and  502); 
vol.  11  (pp.  xviii.  and  458);  toI  13  (pp.  xiv.  and  470).  Glasgow :  J.  MacLehose 
&  Sons,  1904-5.  Size  9x6.  Maps  and  IlludrcUions,  Tu)0  copies^  one  preterUed 
hy  the  Publishers. 

The  last  yolome  consists  of  an  essay  by  Prof.  Walter  Baleigh  on  the  English 
voyages  of  the  sixteenth  oentnry,  and  a  complete  index  to^the  collection,  now  supplied 
for  the  first  time. 

Historieal— Early  Trarels.  Pnrohas. 

Haklnytus  Posthnmus  or  Purchas  His  Filgrimes.  Gontayning  a  History  of  the 
World  in  Sea  Voyages  and  Lande  Travells  by  Englishmen  and  others.  By 
Samuel  Porohas.  Volumes  6  and  6.  Glasgow :  J.  MacLehose  &  Sons,  1905. 
Size  9x6,  pp.  (vol.  6)  xviii.  and  530 ;  (vol.  6)  xx.  and  544.  Facsimile  Maps  and 
laustraiions.  Price  I2s.  6d.  net  per  vol.  Presented  by  the  Publishers. 
See  note  at  p.  475,  vol.  26.    Each  volume  of  the  reprint  corresponds  to  a  "  book  ** 

of  the  original,  of  which  each  **  part "  contained  ten,  and  each  volume  five. 

BIOORAPHT. 

Kasir-i-Khniraw.  J.R.  Asiatic  8.  (1905):  313-352.  Browns. 

Nasir-i-Ehusraw,  Poet,  Traveller,  and  Propagandist.    By  E.  G.  Browne. 
The  subject  of  this  notice  lived  in  the  eleventh  century,  and  wrote,  besides  poetry, 
an  account  of  his  extensive  journeys  through  Persia,  Asia  Minor,  Syria,  Egypt,  Arabia 
and  Bahrein. 

Stanley.  Joabert. 

Joseph  Joiibert.  Stanley,  le  roi  ^  explorateurs  (1840-1904).  Angers:  Germain 
&  G.  Grassin,  1905.    Size  11}  x  /},  pp.  54.    Portrait,    Presented  by  ihe  Author. 

SttlbeL  O.Z.  11(1905):  129-134.  Wagner. 

Alphons  Stiibel  und  seine  Bedeutung  fiir  die  geographisohen  Forschnngsmethoden. 

Von  P.  Wagner.     With  Plate. 
Sness.  Nature  72  (1905) :  1-3.  Oeikie. 

Scientific  Worthies.     Eduard  Suess.    By  Sir  A.  Geikie,  f.r.b.     With  Portrait. 

OSNEBAL. 
Bibliography.  Basohin. 

Bibliotheca  Geographica.    Herausgegeben  von  der  Gesellschaft  fiir  Erdkunde  zu 
Berlin,  bearbeitet  von  O.  Baschin.    Band  10.    Berlin  :  W.  H.  Kiihl,  1904.    Size 
9J  X  6,  pp.  xvL  and  572.     Presented  by  the  Gesdlschajt  fUr  Erdkunde,  Berlin. 
Each  succeeding  volume  of  this  indispensable  work  of  reference  comes  nearer  the 
desired  end  of  supplying  a  complete  record  of  geographical  literature.    It  is  particu- 
larly valuable  for  the  care  which  is  taken  to  include  occasional  papers  of  geographical 
interest  in  non-geographical  serials.    The  number  of  authors  quoted  reaches  nearly 
6000  in  the  present  volume.    It  is  only  to  be  wished  that  in  course  of  time  the  issue 
may  take  place  somewhat  nearer  the  year  dealt  with. 

Bibliography.  

Amerique,  Asie,  Afrique,  Australie.     Voyages,  d^couvertes,  ethnographic,  geo- 
graphic, colonisation,  navigation.   Catalogue  de  Livres  en  vente  aux  prix  marques. 
Amsterdam:  F.  MuUer  et  Oie.,  [1905].    Size  9J  x  6J,  pp.  266. 
A  large  number  of  works  of  interest  to  the  geographer  are  here  offered  for  sale, 

many  relating  to  early  voyages  and  travels. 

British  Colonies.  /.£.  Colon,  L  86  (1905) :  279-333.  Bnioe. 

The  Crown  O)lonies  and  Places.    By  Sir  C.  Bruce,  a.c.sf.a. 

Lays  stress  on  the  fact  that  practically  all  the  Crown  colonies  are  in  the  tropics, 
and  ^ows  their  importance  as  producers  of  tropical  products. 
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SdncationAL  KrMutMl. 

Trayanx  da  Seminaire  de  Geographic  de  rUniTendt^  de  Liege.  I.  La  Q^ 
graphic  dans  renseignemcnt  moyen.  Par  F.  KraeDtsel.  Lidge:  D.  Cormaaz, 
1905.    Size  9i  X  6i,  pp.  88. 

Vreneh  OolonieB.  Kvnnj  aid  Bnmal. 

L'Ann^  Coloniale,  pabli^  sodb  In  direction  de  C.  Monrey,  L.  Brunei,  en  collabo- 
ration avec  C.  Dnpont^.  Qnatri^me  Ano^  (1902-1903.)  Paris:  CheTalior  & 
Rivi^,  1905.    Size  7i  X  5,  pp.  340.    Price  if r,    Pr9$enM  by  the  PuWishers. 

Oeograpbioal  Vamef .  WoUemaan. 

Bedentnng  nnd  Ansspraobe  der  wichtigsten  schalgeographitchen  Namen.  Von 
Br.  A.  Wolleroann.  Brannachweig  :  W.  Scholz,  1905.  Size  9)  X  6|,  pp.  68. 
Presented  by  (he  Author, 

Intended  especially  for  nse  in  German  sohoolt,  for  which  it  appears  very  suitable. 
It  may  also  be  of  more  general  use  for  purposes  of  reference,  though  the  names  in- 
cluded are  limited  to  those  most  commonly  in  use. 

World.  Vomerisir. 

The  World  of  To-day.    A  Survey  of  the  Lands  and  Peoples  of  the  Globe  as  seen 
in  Travel  and  Commerce.    By  A,  B.  Hope  Moncrieff.    Vol.  9.    London ;  The 
(iresham  Publishing  Co.,  1005.    Size  11  x  7),  pp.  vi.  and  266.    Maps,  Plaiei,  and 
llluetratiom.    Prioe  8$,  net.    Presented  by  the  PMi$heri. 
See  note  in  vol.  25,  p.  69. 

Year-Boek.  Xsltid  and  Benwiok. 

The  Statesman's  Year-book,  1905.    Edited  by  Dr.  J.  Rcott  Eeltie,  with  the  assist- 
ance of  L  F.  A.  Renwick.    London :  Macmillan  &  Co.,  1905.    Size  7)  x  5,  pp.  Ivi. 
and  1424.    Mape,    PHce  10«.  64.  net. 
As  usual,  this  is  provided  with  a  number  of  maps  illustrating  matters  of  current 

interest,  e.g.  the  distribution  of  British  fleets,  sources  of  meat-supply  of  the  United 

Kingdom,  wheat  and  cotton  producing  areas,  etc.,  etc 


NEW  MAPS. 

By  E.  A.  BlOmUl,  Map  Omraior,  B  G.S. 

injtopi. 

Central  Europe.  liebenow  and  BaYSBStsim. 

Liebenow  -  Ravenstein's  Special  •  Radfahrerkarte  von  Mittel  •  Europe.  Scale 
1:300,000  or  4*7  stat.  miles  to  an  inch.  Sheets:  54,  Uaag;  67,  Ostende;  68, 
Antwcrpen;  81,  Calais;  95,  Amiens;  137,  Orl^ns;  138,  Troyos;  151,  Bourges; 
152,  Autun.    Frankfort  a. -Maine :  Ludwig  Ravenstein,  1905. 

Bnglaad.  Bartholomew. 

Bartholomew's  New  Rednoed  Survey.  Scale  1 :  127,260  or  2  stat  miles  to  an 
inch.  Salisbury  Plain  District.  Edinburgh:  John  Bartholomew  &  Co.,  [1905]. 
Priee,  mounted,  2$.  net    Presented  by  the  Publither. 

Sngland  and  Wales.  Ordnanoe  Bnrrsy. 

Obdnanoi  Subvbt  of  Eetolahd  and  Walis  :~Sheets  published  by  the  Director- 
General  of  the  Ordnance  Survey,  Southampton,  from  July  1  to  31, 1905. 

1  inch — (third  edition) : — 
In  outline,  94,  251.    Is.  eaeih  (engraved). 

Printed  in  colours,  folded  in  cover  or  flat  in  sheets,  282.  Priee,  on  paper,  U. ; 
mounted  on  linen.  Is.  6(2. 

6-ineh— County  Maps  (first  revision)  :— 
Breoknoekshirt,  29  8.B.,  80  r.w.,  86  8.e.  Devonshire,  3  (N.n.  and  b.e.),  11  n.w.,  8.w. 
Gloneestershire,  10  n.w.  Herefordshiie,  9  s.b.,  35  n.b.,  38  n.b.,  b.w.,  40  8.W.,  48  n.w., 
N.B.,  8.B.,  45  8.W.,  49  N.B.,  50  8.W.,  51  N.E.,  53  S.B.  Ilncolnshiie,  181  N.w.,  n.b.,  8.w., 
139  N.W.,  146  8.B.  (149  N.E.  snd  149a  n.w.),  149  8.W.,  8.b.  Somenet,  22  8.W.,  32  (8.w. 
and  8.B.),  33  n.w.,  56  n.w.,  n.b.,  57  8.W.,  67  N.w.,  78  8.B.,  79  B.W.,  86  n.e.,  87  8.w. 
inffolk,  17  8.E.,  22  N.W.,  27  s.w.,  28  n.w.,  b.w.,  34  H.w.,  n.b.,  b.w.,  s.e.,  35  n.w.,  8.f., 

36  N.W.,  N.E.,  8.W.,  S.B.,   37  N.W.,  8.W.,  B.B.,  88  N.E.,  8.B.,   39  N.W.,  N.B.,  8.W.,  S.B.,  40 
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N.W.,  43  aE.,  44  n.w.,  8.W.,  45  B.W.,  47  h.b,,  b.w.,  b.*.,  49  k.w.  (50  n.b.  and  51  h.w.), 
85  ir.E.  Warwiokikin  and  ditto  (Det.),  14  b.w.,  16  8.W.,  B.I.,  19  8.K.,  20  n.w.,  8.w., 
8.K.,  23  N.W.,  28  8.E.,  42  H.B.,  50  8.B.  WoroMtmhire  and  ditto  (Dei.  No.  3),  6  8.W., 
18  H.«,,  19  •.«.,  208.B.,  27  N.«.,  29  H.w.,  80  n.w.,  s.w.,  33  H.w^  8.W.,  8.E.,  84  k.w, 

H.E.,  B.W.,  8.K ,  35  N.W.,  MJI.,  B.W.,  40  8.E.,  41  N.W.,  N.I.,  8.W.,  8.E.,  42  N.W.,  44  8.E  ,  47 

N.E.,  8.E.,  48  N.W.,  54  N.W.  Yorkihiio  (First  BeTision  of  1891  SnrreyX  ^^  ^■^^ 
If.  each, 

25-iiieli— Goimtj  Maps  (first  revision)  :^ 
BreeknoeUhire,  IX.  10.    Oardigaashire,  XYIir.  (15  and  11);  XIX.  2,  5,  7,  9, 11. 
13. 14, 15.  16;  XX.  1,  8, 10, 12, 13;  XXIV.  1,  2,  5, 7,  8, 10,  II,  14;  XXV.  2,  3,  4, 

6,  7,  8,  9, 10, 11. 12 ;  XXVL  5,  8,  9 ;  XXVII.  3, 9 ;  XXXIIL  1,  2;  XXXVL  10. 
Carmarthenshire,  IIL  10.  Deronshire,  XLVIII.  (3  and  2),  5. 6, 8, 9, 10, 1 1 , 1 3, 14 ; 
LIV.  13, 14, 15 ;  LXVI.  1,  3,  6,  8, 10, 11, 12, 16 ;  LXVIL  1,  5,  9 ;  LXXVEII.  2,  3, 
4 ;  XC.  2,  3,  4,  6,  7,  8,  10, 11,  12, 15, 16 ;  XOI.  1,  4,  5,  8, 9, 12 ;  XOII.  1,  2,  3,  4,  5, 

7,  8, 10, 11, 12 ;  XCIII.  1, 5,9 ;  C.  8, 10, 11.  lineolnshira,  LXXXV.  2,  3,  7,  8, 11, 
12, 15, 16 :  LXXXVI.  1,  2,  5,  6.  8, 13;  0.  1,  2,  3,  4, 5.  7,  8, 10, 12, 14, 15, 16;  CL 
13 ;  CXVIII.  1, 2, 3,  4, 5,  6,  7,  8,  9, 10, 11, 13, 14.  Horfolk,  XLIV.  5,  6,  7,  8,  9, 10, 
11, 12,  13,  14,  15,  16 ;  LVI.  1,  2,  3,  4,  5,  6,  7,  8, 11,  12,  15,  16;  LVII.  1,  2,  4,  5,  6, 
7,  8, 9, 10, 11, 12,13, 14, 15, 16;  LVIII.  5, 6.  7,  9, 10, 11, 13, 14, 15  ;  LXVIII.  3, 4; 
LXIX.  2,  3,  4;  LXX.  1,2,  3,  5,  6.7,  8,  9, 10, 11, 12, 13, 14. 15, 16;  LXXI.  5,  6,  7, 
9,  10,  11,  13,  14,  15;  XCIX.  12.  Suffolk,  IX.  12 ;  XI.  13;  XIX.  1,  2;  XXI.  8. 
Warwiekshire,  XXVL  13;  XXVII.  16;  XXVHI.  14;  XXXI.  16;  XXXII.  13. 
14, 15 ;  XXXIII.  13, 14, 15  ;  XXXV.  8 ;  XXXVII.  4,  8, 12 ;  XXXVHI.  1, 2, 3,  5, 
7,  8,  9, 10, 11, 12;  XXXIX.  5,  6,  7, 10, 11 ;  XL.  3.  Yorkshire  (First  Beyision  of 
1891  Survey),  GCLXXXIX.  10.    St.  each. 

{E.  Stanford,  London  Agent) 

England  and  Wales.  Oeologieal  Sorrey. 

Sheet  Memoin.    In  Explanation  of  Nete  Series  Maps, 
141.  Geology  of  the  oountry  between  Derby,  Burton-on-Trent,  Ashby-do-la-Zoucb, 

and  Loughborough.    Price  2$. 
282.  Geology  of  the  oountry  south  and  cast  of  Devizes.    Price  U. 
(E.  Stanford,  London  Agent.) 

Germany.  X.  Pronssisehe  Landesanfnahmo. 

Earte  des  Dentschon  Belches.  Herausgegeben  von  der  Eartographisohen  Abtei- 
lung  der  konigliohen  Preussisohe  Landesaufhahme.  Soale  1 :  100,000  or  1*6  stat 
mile  to  an  inch.  Sheets  :  (plain)  343,  Lfibben ;  (brown  hills  and  contoura)  382, 
Brilon.    Berlin,  1904-5.    Price  1.50  mark  each  sheet 

Vorway.  Kissen. 

Kart  over  det  Nordligc  Norge.    Udarbeidet  ved   Oborst  Per  Niesen.    Scale 

1 : 1,000.000  or  158  stat.  miles  to  an  inch.    1905.— Kart  over  det  Sydlige  Norge. 

UJarbeidet  ved  Oborst  Per  Kissen.    Scale  1 : 600,000  or  95  stat.  miles  to  an  inch. 

4  Sheets.  1903.  Chrisiiania :  H.  Aschehoug  &  Co.  Presented  by  the  PMishtr. 
These  are  two  useful  maps  for  tourists.  The  second  includes  the  whole  of  southern 
Norway  up  to  about  65^  15'  N.  lat.,  and  is  well  drawn;  but  the  first,  which  is  on 
a  smaller  scale,  is  somewhat  Indistinct  and  oonfnsed  as  regards  place-names  and  general 
detail.  Both  are  printed  in  colours.  An  index  to  places  aooompanies  the  map  of 
Northern  Norway. 


Japan.  Japanese  Imperial  Oeologieal  Surrey. 

Topographical  Map  of  Japan.  Scale  1 :  200,000  or  31  stat.  miles  to  an  inch. 
Sheet  Murotozaki.  Tokyo :  Imperial  Geological  Survey,  1905.  Presented  by  the 
Imperial  Geological  Survey  of  Japan. 

Manchuria.  Military  Information  Division,  U.S.  Army. 

Map  showing  Seat  of  War  in  Manchuria.    Scale  1 : 1,000,000  or  1578  stat.  miles  to 
an  inch.    Prepared  in  the  Seoond  Division,  General  Staff  (Military  Information 
Division),  Washington,  April,  1905.    Supplement  to  the  National  Qeographie 
Magazine^  June,  1905. 
This  map  will  doubtless  be  useful  to  newspaper  readers  and  others  for  following  the 

movements  of  the  Japanese  and  Bussian  armies.    It  is  based  upon  the  *  Earte  von 

Ost-China,'  by  the  k.  Treuss.  Landesaufoahme.    Hills  are  shown  by  horizontal  form 

lines  in  black. 
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Mtngor.  BtreniM  Surrey  Oflea,  leUngor. 

Selanffor.  Federated  Halav  Statee.  8oale  1 :  126.720  or  2  Btat.  milee  io  an  inch. 
Oompued  at  the  Beyenne  Surrey  Of&oe  from  actual  turreyB  and  Tarioni  explora- 
tions. Selangor:  Berenae  Surrey  Offloe»  1904.  Pre9entei  by  H,  Bdd/eam  ^haw, 
E9q.f  SupminieMdeni  of  Bevenue  Survey, 

This  is  by  for  the  best  general  map  of  Selangor  published  up  to  the  present  time, 
and  shows  clearly  the  present  state  of  exploration  and  survey.  Many  districts  are  still 
practically  unexplored^  and  although  the  best  information  has  been  utilized  in  the 
construction  of  the  map,  much  of  this  is  necessarily  of  an  approximate  character. 
Railways,  roads  and  paths,  alienated  lands  agricultural  and  mining,  and  information 
concerning  surveys  used  are  shown  by  different  symbols  and  colours,  and  there  is  also 
a  table  of  statistical  information  concerning  the  slate.  The  map  is  printed  in  colours 
by  Messrs.  J.  Bartholomew  &  Ga 

AlBIOA. 

Afriea.  Topographieal  SeetioB,  esatral  Itaff. 

Map  of  AMca.  Compiled  in  the  Topoffrsphical  Section,  General  Staff.  Scale 
1  :  1,000,000  or  158  stai  miles  to  an  inch.  Sheet  74,  Cross  Biver.  London : 
T.S.,  G.S.,  War  Office,  1905.  Prioe  2$,  each  theet,  Fremited  hv  the  Direoior  of 
MUUary  OperaHon$. 

Gold  Coast  OoUmy.  Guggisberg. 

Supplement  sheet  to  the  Tarkwa  Mining  Map.  Corrected  to  April,  1905,  showing 
Fura-Prestea  Tramway.  Scale  1  :  50,000  or  1-3  inch  to  a  stat.  mile.  Compiled 
undej  the  direction  of  Major  F.  G.  Guggisberg,  b.i.,  Director  of  Surveys,  Gold 
Coast  Colony.    Presented  by  Major  F.  G.  Guggitberg,  b.b. 

This  supplement  is  on  tracing-paper,  and  can  be  fitted  over  the  sheet  of  Msjor 
Watherston's  map,  to  which  it  refers,  and  which  was  noticed  in  the  last  number  of  the 
Oeographieal  Journal,    The  Fura-Prestea  Tramway  is  shown  in  a  bold  black  line. 

VIgeria— Southern.  Woodroffe. 

Map  of  Southern  Nigeria  (Provisional).  Compiled  under  the  direction  of  Captain 
A.  J.  Woodroffe,  b.b.  Scale  1  :  500,000  or  7*9  stat.  mUes  to  an  inch.  2  Sheets. 
London :  Edward  Stanford,  1905.    Prioe  21s. 

A  comparison  of  tlus  edition  with  that  published  two  years  ago  will  show  that 
much  additional  eeNOgrapbical  information  has  been  obtained  during  the  interval.  The 
survey  work  used  in  filling  in  the  map  varies  much  in  character  and  degree  of  de- 
pendence ;  but,  apart  from  more  exact  surveys  and  astronomical  observations  by  Captain 
Woodroffe  and  Lieut  King,  several  of  the  officers  and  district  commissioners  at 
present  serving  in  Southern  Nigeria  have  supplied  traverses  and  compass  surveys,  which 
have  been  made  good  use  of,  wnilo  the  officers  of  the  Marine  Department,  under  Lieut 
U.  A.  Child,  B.V.,  have  supplied  information  regarding  the  creeks. 

Important  slterations  to  the  district  boundaries  arc  also  shown  on  this  map. 

Portuguesa  Bast  Afiriea.  Oommissfto  de  Cartographia. 

Carta  de  Mozambique.  Scale  1 :  3,000,000  or  47*3  stat.  miles  to  an  inch.  Lisbon : 
Commissfio  de  Cartographia,  1903. 

A  small  general  map  of  Portuguese  East  Africa,  printed  in  colours.  Many  of  the 
place-names  are  so  indistinct  that  they  are  almost  illegible. 

Tmdi.  Direction  Oenersle  dss  Trayauz  Publics. 

Carte  routi^re  de  la  Tumsie  au  I*'  Juillet  1905,  drcss^  par  la  Direction  Ge'ndrale 
dee  Travaux  Publics.  Scale  1 :  500,000  or  7  9  stat.  miles  to  an  inch.  Paris : 
Erhard  Frbres,  1905. 

This  map  has  he&i  specially  prepared  to  show  means  of  communication.  Railways, 
roads,  and  paths  are  shown  in  aifferent  colours  and  symbols  according  to  their 
character.  Post  and  telegraph  stations,  caravanserais,  triangulation  points,  and 
lighthouses  are  also  shown,  whilst  the  general  relief  of  the  country  is  indicated  faintly 
in  order  that  the  special  information,  wnich  the  map  is  intended  to  convey,  should  not 
be  obscured. 

Timis.  Service  Oeegraphique  ds  TArm^,  Paris. 

Carte  de  la  Tumsie.  Scale  1 :  100,000  or  1*6  stat.  mile  to  an  inch.  Sheet  xxxv.. 
Thala.    Paris :  Service  Gdographique  de  TArm^,  1905.    Price  1.20  fr.  eacfi  sheit. 
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AUBIOA. 

Ameriea.  Berriee  Ooegraphique  de  rArmee. 

Oarte  do  TAmerique.  Scale  1 : 1,000,000  or  15  8  atat  milea  to  an  iooh.  Sheeta: 
San  Salvador,  Tampa.  Paris:  Servioo  G^graphique  de  rArmee,  [1905].  Pru» 
1.25  fr,  each  iheet. 

Althoagli  this  map  bears  the  title  of  America,  it  ia  really  a  map  of  the  Weat  India 
islands,  and  extends  from  Florida  to  Jamaica,  and  from  the  Central  American  coast 
to  Porto  Bioo.  It  is  produced  in  a  style  similar  to  the  corresponding  map  of  Asia 
published  by  the  same  department,  and  will  doubtless  be  extended  in  the  future. 
Nearly  the  whole  of  the  area  included  in  these  sheets  is  occupied  by  sea. 

Argentine  Bepublio.  Intra  Riot  Bailway  Co. 

Mnp  of  the  Entre  Bios  Bailways  and  neighbouring  lines.  Scale  1 :  2.090,880  or 
S3  Stat,  miles  to  an  inch.  London :  Waterlow  &  Sons,  1905.  Pretenled  by  Fodett 
HoU.Esq. 

Braiil.  Oreat  Western  of  Braiil  Railway  Oo. 

Map  showing  the  railways  of  the  Great  Western  of  Brazil  Bailway  Company, 
Limited,  1905.  Scale  1  :  980,000  or  15*4  stat.  miles  to  an  inch.  London : 
Waterlow  &  Sons,  1905.    Presented  by  FoUett  HoU,  E$q. 

Canada.  Sarveyor-Oenaral  of  Canada. 

Sectional  map  of  Canada.  Scale  1 :  190,080  or  3  stat.  milos  to  an  inch.  Tramping 
Lake  Sheet  (217),  West  of  Third  Meridian.  Bevised  to  May  11, 1905.  Humboldt 
Sheet  (219X  West  of  Second  Meridian.  Ottawa:  Sunroyor-General's  Office,  1905. 
Presented  by  (he  SurveyoT'Qeneral  of  Canada, 

Canada.  Department  of  the  Interior,  Canada. 

Standard  Topographical  Map  of  Canada.  Scale  1  :  250,000  or  3  9  stat.  miles  to  an 
inch.  Sheet  2  s.w.,  Hamilton,  Ontario.  Ottawa :  Department  of  the  Interior,  1905. 
Presented  by  James  White,  Esq.,  Oeograplier^  Department  of  the  laterior,  Ottawa. 

Canada.  Department  of  the  Interior,  Canada. 

Yukon  Territory,  Eluane,  White,  and  Alsek  Bivers.  From  Surveys  by  Inter- 
national Boundary  Commission,  1893-95.  J.  J.  McArthur,  1900;  A.  Talbot, 
1899 ;  and  J.  B.  Tyrrell,  1898.  Scale  1  :  400,000  or  63  stat  miles  to  an  iocb. 
Ottawa :  Department  of  the  Interior,  1905.  Presented  by  James  White,  Evq  ,  Geo- 
graplier.  Department  of  the  Interior,  Oitaufa. 

This  map  extends  from  Yakutat  bay  to  lat  62"^  45'  N.,  and  from  about  137^  to  14P 
W.  long.  It  shows  the  boundary  between  Canada  and  Alaska,  following  down  the  14lBt 
degree  of  weat  longitude  as  far  as  the  neighbourhood  of  Mount  St  Elias,  and  thence  east 
and  south-east  by  Mts.  Augusta,  Cook,  Vancouver,  Hubbard,  and  Seattle,  until  i  t  reaches 
the  60th  parallel,  which  forms  the  boundary  between  Yukon  and  British  Columbia,  and 
which  is  followed  as  far  as  the  137th  meridian.  This  map  is  an  important  one,  and  gives 
a  considerable  amount  of  additional  topographical  information.    It  is  well  produced. 

QSnEBAI. 

World.  Xonaeo. 

Carte  g^n^ral  bathym^trique  des  Oceans,  dress^e  par  ordre  de  S.  A.  S.  le  Prince 
de  Monaco  d'aprbs  le  m^moire  de  M.  le  Professeur  Thoulet,  adopts  par  la  Com- 
mission de  nomenclature  Sub-oc^nique  et  par  le  Congrbs  international  de  Geo- 
graphic de  Washington  (8  Septembre  1904)  sous  la  direction  de  M.  Charles 
Sauerwein,  par  M.  Tollemer  avec  la  collaboration  de  MM.  Bataille,  Bolz^,  Lebos, 
L^v^ue,  Morelli,  Normand.  Scale  1 :  10.000,000  or  157*8  stat.  miles  to  an  inch. 
26  sheets.  Monaco:  Mus^  Oc^nographique,  1905.  Presented  by  M.  Charles 
Sauerwein, 

This  important  chart  will  be  specially  noticed  in  the  Cfeographical  Journal, 
World.  Bnellittg. 

Snelliog's  Large-sheet  Demonstration  Tracing  Maps,  and  Comprehensive  Tracing 
and  Colouring  Maps.  Australia;  The  United  States;  Spain  and  Portugal;  tlio 
Balkan  Peninsula ;  the  Mediterranean  and  Black  Seas ;  Japan,  Korea,  Manchuria, 
etc.;  Canada;  India;  France  and  Switzerland;  England  and  Wales;  Scotland; 
Ireland ;  Busaia  in  Europe ;  South- West  Asia ;  Norfolk ;  Isle  of  Wight.  Wareham. 
H.  &ielling.    Presented  by  the  Publisher. 

A  series  of  roughly  drawn  outline  maps  intended  for  use  in  schools.     The  larger 
maps  have  no  names,  while  upon  the  smaller  ones  the  names  of  some  of  the  principal 
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places  are  giyen.  The  oatline  ia  Ikintly  printed  in  brown,  lo  that  the  mapt  oan  be 
oolonrcd  and  completed  by  the  scholars.  The  idea  is,  of  coarse,  good,  but  the  maps 
woold  have  been  mnoh  more  nsefol  and  instmctiTe  if  more  care  had  been  taken  with 
their  prodoction.  For  instance,  the  remarkable  sorafcohings  which  are  eyidently 
intended  for  hill-shading  is  useless  as  gi?ing  any  idea  of  land  relief,  and  only  tends  to 
oonfosion. 

World.  StislM. 

Nene,  neunte  Liefemngs-Aosgabe  von  Stielers  Hand-Atlas.  100  Karten  in 
Kapferstich  heransgegeben  ?on  Justus  Perthes*  Geographisclier  Anstalt  in  Gothat 
47  und  48  Liefernng.    Gotha :  Justus  Perthes.    Price  60  pfg.  each  pari. 

These  parts  contain  the  following  maps :  No.  8,  The  World  in  Hemispheres,  by  H. 
Habenioht;  No.  4,  The  World  on  Mercator's  Projection,  by  H.  Hal>enioht:  No.  68, 
General  map  of  Africa,  on  the  scale  of  1 :  25,000,000,  by  0.  Barich  ;  No.  75,  Sheet  7  of 
a  map  of  Africa  on  the  scale  of  1 :  7,500,000,  by  H  Habenicht 

CHAST8. 
Admiralty  Charts.  Hydrogra|hio  Departaant,  Adidzaltj. 

Charts  and  Plans  puUished  by  the  Hydrographio  Department,  Admiralty,  during 
May  and  June,  1905.    PrmnUd  hy  the  Hydrographie  Department,  Admiralty. 


No. 
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1-4 
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100 
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2822  m  =  376 


3496  m  : 
3483  m  ; 
3502  m  : 
3495  m 

136  m 
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:  14 
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:  6  25 
:  7-27 

=  0-89 
=  0-5 
=  21 
=  230 
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3487  m  =  2-4 


2221 
3411 

219 

2201 
928 

2196 

3274  m 
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England,  east  coast :— Hull  road.    1«.  6d. 

Sweden,  east  coast :— Stockholm  Sk&rgard.    2$.  6d. 

Baltic,  Gulf  of  Bothnia :  Approaches  to  Nystad  (Plans  .—Fair- 
way near  Iso-Yareslus.  Ancliorage  on  west  coast  of  Lokii  island. 
2$,ed. 

Germany,  north  coast ;— Gulf  of  Danzig,  western  part.    If.  6d. 

Spaio,  south-west  coast:  — Cape  St.  Vincent  to  strait  of 
Gibraltor.    2$.6d. 

France,  south  coast:— Gulfs  of  Napoule  and  Juan,  including 
Cannes  and  Antibes.    2$,  6d. 

Greece,  west  coast :— Scropha  point  to  Cape  Eamilafka.    2«.  6d. 

Black  sea : — Cape  Lukul  to  Cape  Meganom.    2$.  Qd. 

West  Indies,  Puerto  Bico : — Guanica  harbour.    2#.  6d. 

West  Indies,  Leeward  islands.  Bitques  or  Crab  island: — Port 
Mulas  and  approaches.     It.  6d. 

Bay  of  Bengal :— River  Hugh  -  Saugor  point  to  Calcutta,    2$.  (Id. 

Bay  of  Bengal : — Moulmein  river  to  Ye  river.    2$.  6d. 

Bay  of  Bengal,  Tenasserim :— Hinze  basic.    2s.  Gd. 

Indian  ocean,  Christmas  island :— Flying  Fish  cove.     Is.  6d. 

Eastern  archipelago : — Flans  of  anchorages  between  Celebes  and 
New  Guinea.    Is.  6d. 

Philippine  islands,  Luzon  island  :— Manila  and  Eavite  anchor- 
ages.   Is.  6d. 

Arctic  sea,  Novaya  Zemlya.    Plan  added :— Lyamcbina  bay. 

Black  sea,  plans  of  Russian  ports  on  the  north  shore.  New 
plan :— Mzuimta  road. 

Africa,  west  coast.  Gsrraway  anchorage.  Plans  added :  Rock- 
town  Berebi  anchorage.  Grand  Berebi  anchorage.  Sassandra 
anchorage.    Port  Bouet. 

Malacca  strait,  Acheh  head  to  Diamond  point.  Plan  added : — 
Lampujang  strait 

Sumatra,  plans  in.    New  plan  :— Simalur  island  or  Pulo  Babi. 

Borneo  island,  Suln  archipelago.  Now  plan :  —  Maibun 
anchorage. 

Celebes.  Sketch-plans  of  anchorages  in  soutliem  part.  Plan 
added  :~Bintaiu  anchorage. 

China,  Yangtse  river: — Tung-ting  lake  and  Siang  river,  Sha  nie 
Kan,  Liu  cha  po.    Chang  sa.    28.  6d. 

Japan,  Amakusa  islands  and  Yatsushiro  sea.  Plan  added  :— < 
Kuro  seto. 


(/.  D.  Potter,  Agent,) 


Digitized  by 


Google 


366  NSW  MAPS. 

Oharte  OuMllti. 
Ho.  Oueelled  bj  Va 

109    Eingsion  •  upon  -  HaIl.\New  plan. 

Pkn  on  the  sheet  /    Uullroad 3497 

92    Cape    St.    Yinoent    tolNewplon. 

strait  of  Gibraltar.  /    SameUtle 92 

New  plan. 
Gulfs  of  Naponle  and  Juan,  inolnding 

Cannes  and  Antibes     .    , 2822 

New  plan. 
Gnanica  harbour 3502 

136    BtyerHtfjli.  pBl.^lTSdgU 136 

941a  Flying  Fish  oove.   Planf  New  plan. 

on  this  chart.  /    Flying  Fish  oo?e 3504 

930    Gisser  island.    Plan  on\New  plans  of  anchorages  between  Celebes 
this  sheet.  /    and  New  Guinea     ........    3440 

New  plan. 

Manilla  and  EaTiie  anchorages      .    .     •    3487 
Tungting  lake  and  Siang  river,  Sha  nie  kan, 
Lui  cha  po,  Chang  sa 3274 


Port      Cannes,      Golfe 
Jouan,  and  Port  Antibes. 

479    Puerto  de  Gnanioa.  Plan 
on  this  sheet. 


)' 


976    Plan   on  this  sheet:— 

Port  of  Manila. 

3274    TuDgting  lake  and  Siang' 

ri?er, 


Oharts  that  have  received  Important  CorrectioBs. 
No.  3261,  Germany :— Elbe  river,  outer  light-vessel  to  Brunsbfittelkug.  1479, 
Norway:— the  Naze  to  the  North  cape.  2306,  Norway  (Sheet  4):— Bomsdals 
islands  to  Hitteren  island.  3435,  Plans  on  the  east  coast  of  Sweden.  2300,  Baltic, 
Gulf  of  Bothnia  (Sheet  5):— Stiemo  point  to  Fiaderag,  etc.  2247,  Gulf  of  Fin- 
land :—Hogland  to  Scsk&r,  north  shore.  798,  France,  west  coast: — Douamenez 
bay  and  approach.  1755,  Spain,  north  coast :— San  Ciprian  bay  to  Cape  Finisterre. 
2235,  Black  sea  (Sheet  6) :— Fort  Anakria  to  Kertch  strait.  577,  British  Columbia : 
— Inner  channels  leading  from  Juan  de  Fuca  strait  to  Haro  strait.  395,  Africa, 
west  ooastr— Isles  do  Los,  etc.  1174,  Africa,  west  coast :— Bonny,  New  Calabar, 
and  Sombrero  rivers.  641,  Africa,  south  coast : — Port  Elizabeth.  143,  Bed  sea : — 
Jebel  Teir  to  Perim  island.  901,  Bed  sea:— Saw^kin  harbour.  1884,  Bav  of 
Bengal : — Arakan  river,  Akyab.  2104,  Eastern  archipelago,  Borneo  island  (Sheet 
1 :— South  Natuna  islands.  2987,  Philippine  islands:— San  Pedro  bay  to  Libukan 
islands.  1742,  China,  Canton  river  (Sheet  4)  .'—Second  bar  pagoda  to  Whampoa, 
etc.  1739,  China,  Canton  river  (Sheet  5): — Whampoa  channel  and  Changshan 
island  to  Canton.  1601,  China,  north-east  coast : — Wusung  river.  61,  Japan  :— 
Harbours  and  anchorages  on  the  north-west  coast  of  Nipon.  3109,  Japan : — Yoko- 
hama bay.  2294,  Pacific,  Sandwich  islands : — Pear  river  and  lochs. 
(/.  D.  Pott0r,  Agent.) 
Chile.  Chilian  Hydrographie  Oillee. 

Chilian  Hydrographie  Charts,  Nos.  101,  Estero  Ck)mau  o  Leptepu ;  (Provisional) 
1 13,  Tierra  del  Fuego.  Puertos  del  Canal  Cockburn ;  (Provisional)  120,  Magallanes. 
Puertes  del  Sono  Otway.  Valparaiso :  Oficina  Hidrografica,  Marine  de  Chile, 
1905.    Preiented  by  ths  Chilian  Hydrographie  Offlee, 

Vorth  Atlantie  and  Mediterranean.  Meteordlogieal  Ofllee. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  July  and  August,  1905. 
London :  Meteorological  Office,  1905.  Price  6d.  Presented  by  the  Meteorologieal 
Ofieey  London, 

north  Atlantie.  IF.S.  Hydrographie  Qffloe 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  June  and  July,  1905.    Washington  : 
U.S.  Hydrographie  Office,  1905.    Pre9ented  by  the  U.8.  Hydrographie  Office, 
Vorth  Faeifle.  IF.g.  Hydrographie  Offlca 

Pilot  Chart  of  the  North  Pacific  Ocean  for  July  and  August,  1905.  Washington  : 
U.S.  Hydrographie  Office,  1905.    Preeented  by  ths  UM.  Hydrographie  Office. 

ILLirST&ATIOVS. 

Baltistan.  Dnnean. 

Six  photographs  of  Baltistan,  taken  by  Miss  Duncan.    Presented  by  Mia  Duncan, 

The  value  of  these  interesting  photographs  is  greatly  increased  by  the  full  and 

careful  descriptions  which  have  been  written  on  them.    The  following  are  the  brief 

titles  :— 
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(1  and  2)  AnoieDt  barrage  at  Sadpor  Tso,  near  Skardo ;  (3)  Door  in  bnttrefs  of 
former  elnice-gates  at  Sadpor  T0O;   (4)   Buttren  of  tlnioe-gatee  at  Sadpor  Tto; 

(5)  Sadpor  Tbo  ;  (6)  Carving  on  rook  near  Skardo. 

Canada.  HarrUon  and  Katherf . 

Thirty-BeTen  photographs  of  North- West  Canada.  Pre$eHUd  hp  A.H.  HarrUon^  Etq. 
These  photographs  were  brought  back  b j  Mr.  A.  H.  Harrison  npon  his  return  from 
his  sporting  expedition  in  1903.  Several  of  them  were  taken  by  Mr.  Harrison  himself, 
and  others  bear  the  name  of  C.  W.  Mathers,  of  Edmonton.  The  views  of  the  Great 
Slave  and  Athabasca  lakes  and  Maokeniie  river  are  verr  good,  and  altogether  thej 
give  an  excellent  idea  of  the  character  of  the  country  and  means  of  transport  by  land 
and  water. 

(1)  The  Boiler  rapids  on  Athabasca  river;  (2)  View  of  the  island  in  the  Grand 
rapids,  Athabasca  riv^ ;  (3)  Grand  rapids,  Athabasca  river ;  (4)  The  foot  of  Grand 
rapids;  (5  and  26)  Traders'  boats  running  rapids;  ^6  and  7)  Tracking  on  the 
Athabasca  river;  (8  and  9)  Fort  Chippewayan  on  Atnabasoa  lake;  (10)  Feeding 
the  dogs;  (11)  On  the  shore  of  the  Mackenzie  river;  (12)  Indian  fishinff  through 
the  ice,  Mackenzie  river;  (18  and  14)  The  '^Rampaita,"  Mackenzie  river;  (15) 
Bapids  on  SUve  river ;  (16  and  17)  Fort  Besolution ;  (18)  Great  Slave  lake  ftom 
Foit  Besolution;  (19)  A  trader's  post  at  Fort  Besolution ;  (20)  View  of  Great  Slave 
lake ;  (21)  Skin  lodges  near  Great  Slave  lake ;  (22)  A  scow  running  rapids  on  Slave 
river ;  (23)  Fort  Smith  landing.  Slave  river :  (24)  Hudson  Bay  Compiuiy's  transport 
on  Smith  portage ;  (25)  Dog-rib  Indians  on  Great  Slave  lake.  Others  with  no  titles. 
China.  Hamilton. 

Thirty  photographs  of  China,  tokev  by  Major  A.  B.  Hamilton,  1902.    Pretented 

hy  Major  A.  £.  Hamilton, 

The  journey  during  which  those  photographs  were  taken  extended  from  Fuchau 
to  Kiu-kiang  on  the  Yangtze  kiang,  by  a  route,  if  not  altogether  new,  but  little 
traversed  in  some  parts.  It  is  described  in  the  Oeographioal  Journal  for  July  last, 
which  also  contains  reproductions  of  some  of  these  photographs.  The  titles  are  as 
follows : — 

(1)  The  Min  river  just  above  Sui-kau ;  (2  and  3)  The  Min  river  between  Sui-kau 
and  Yen-ping;  (4)  Approaching  Yen-ping;   (5)  The  Min  river  leaving  Yen-ping; 

(6)  Kien-niog  looking  down  from  the  city  walls;  (7)  Kien-yang;  (8)  Bridge  over 
Siu-nam  at  Kien-yaug;  (9)  Crowd  at  Kien-yang;  (10)  Between  Kien-yang  and 
Chung-an;  (11)  River  at  crossing  between  ELien-yang  and  Chung-an;  (12)  Between 
Kien-yang  and  Chung-an;  (13)  Method  of  carrying  tea;  (14)  Method  of  carrying 
live  pigs;  (15)  Valley  above  Chung-an;  (16)  iJower  eastern  slope  of  Bohea  hills; 
(17)  Bridge  near  Tai-an-kwan;  (18  and  21)  Bohea  hills;  (19)  Gatewav  at  summit 
of  pass  between  Fukien  and  Kiangsi  provinces ;  (20)  Summit  of  pass  looking  towards 
Kiaogsi  province;  (22)  Bohea  hills  looking  towards  Fukien  province;  (23)  Method 
of  hauling  a  wheol-barrow  in  the  hills ;  (24)  Anren ;  (25)  Sui-fung ;  (26)  Sung-gong ; 
(27)  Approaching  Tu-chang,  Poyang  lake ;  (28)  Poyang  lake  near  Sar-sam ;  (29)  Sar- 
sam ;  (30)  Bock  in  Poyang  lake  near  Nan-kang. 

Egyptian  Sudan.  0*8allivaa. 

Four  photographs  of  Dar  Nuba,  Egyptian  Sudan,  taken  by  (Captain  H.  D.  E. 

O'Sullivan,  r.m.    Presented  hy  Captain  H.  D.  E.  O'SuUivan,  R.M, 
(1)  View  at  Gebel  Kadugli,  looking  south ;  (2)  View  at  Gebel  Kadugli,  looking 
north;  (3)  Gebel  Kadugli ;  (4)  Gebel  Talodi. 

Greenland.  Foeook. 

Seven  water-colour  panoramas  of  the  west  coast  of  Greenland.     Presented  by 

Roger  Poeoch,  Esq. 

An  excellent  series  of  water-colour  sketches  of  scenery  on  the  west  coast  of 
Greenland,  made  during  a  cruise  of  the  barque  Thorvdldsens  in  June  and  July  last  year. 
The  sketches  are  accompanied  by  a  tracing  of  a  chart  showing  the  track  followed  and 
the  places  visited. 
Xalacea.  Bland. 

Album  of   forty-nine    photographic   reproductions   of   Historical   Tombstones  of 
Malacca.     Presented  hy  the  Crown  Agents  for  the  Colonies. 

In  this  album  Mr.  B.  N.  Bland  has  brought  together  a  most  interesling  collection 
of  photographs  of  early  Portuguese  and  Dutch  memorial  stones  to  be  found  in  Malacca. 
Some  few  are  so  worn  that  the  inscriptions  are  undecipherable,  but  others  are  per- 
fectly sharp  and  clear.  In  his  introductory  notes  the  author  states  that  he  has  thought 
it  possible  that  these  few  surviving  memorials  of  the  founders  of  European  dominion 
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in  the  Far  East  may  bo  foand  interesting,  and  acteowledges  his  indebtedneae  to 
Messrs.  Copley,  Pringle,  and  Howell  for  assistance  in  taking  the  photographs,  as  well 
as  to  the  Bev.  B.  E.  S.  Aflfonso,  Vicar  of  the  Portuguese  Church  of  St.  Peter,  Malacca, 
for  help  in  deciphering  the  Portng^ese  inscriptions. 

Western  Tibet.  Bawliag. 

Seventy-one  photographs  of  Western  Tibet,  taken  by  Captain  G.  G.  Bawling  in 

1903.    Fretented  hp  Captain  C,  G.  Batoling. 

The  surveying  expedition  upon  which  these  photographs  were  taken  was  described 
in  the  Geographical  Journal  for  April  last.  The  photographs  are  most  impoitant 
from  a  geographical  point  of  view,  and  are  of  exceptional  interest  inasmuch  as  they 
represent  a  region  that  is  very  imperfectly  known.  Twenty-one  of  the  number  are 
panoramic  views,  and  give  an  excellent  idea  of  the  character  of  the  country. 

(1)  Watering  ponies;  (2)  Hired  yak  transport  at  Tankse;  (3)  Feeding  ponies  in 
the  Chang-chenmo  valley ;  (4  and  5)  Shoeing  ponies  at  Leh ;  (6)  Looking  north  from 
Deasy  group;  (7  and  9)  Wild  yak;  (8)  Kheo  valley  above  Nob;  (10)  Toung  tame 
yak;  (11)  view  looking  west.  Lake  Markham  in  the  distance;  (12)  An  old  man; 
(13)  The  "bad"  pass,  west  of  Nemar  Chaka;  (14)  Shoeing  ponies;  (15)  An  anxious 
moment,  digging  for  water;  (lG-18)  Clouds  forming  over  Deasy  group;  (19)  Tibetan 
ponies ;  (20)  Our  ponies  in  Leh  serai ;  (51)  Tso-mo  Gualari ;  (22)  Lieut.  Hargreaves 
crossing  the  Marai-mik  La;  (13)  Captain  Bawling  and  Sunam  Toerinf?,  18,400  feet 
high;  (24,  27,  and  46)  Western  Tibetan  scenery;  (25)  Camp  on  the  Kheo  river; 
(26)  A  halt  by  the  way;  (28)  Digging  for  water;  (29)  Huping  Tso;  (30)  Aru  Tso 
moantains;  (31)  Beach-marks,  formed  by  receding  water;   (32)  Hog-backed   spur 
near  Lake  Markham;  (33)  Pass  into  the  Arport  Tso  mountains;  (34)  Arport  Tso; 
(35)  Memar  Chaka  mountains ;  (36)  Alung,  Kangu  range  in  the  distance ;  (37)  I^art 
of  Lake  Markham ;  (38)  Kiang  plain ;  (39  and  49)  Tibetan  antelope ;   (40)  Bam 
Singh;    (41)   Tak's    horns;   (42)    Tibetan   nomad  firing;    (43)    Tibetan    nomads; 
(44  and  45)  Yaks  crossing  snow  in   Chang-chenmo  valley;  (47  and   52)  Aru  Tso, 
lake  and  mountains;  (48  and  51)  Shemen  Tso;  (50)  Looking  north   from  Deasy 
group;  (53)  Our  Tibetan  captors;  (54)  Arport  Tso  from  the  east;  (55)  View  acroes 
Memar  Chaka  to  Aru  Tso  range;  (56  and  57)  Cliff  between  camps  18  and  19; 
(58)  Mangtsa  Tso ;  (59)  Tibetan  family  of  nomads  near  Aru  Tso ;  (60)  View  in  the 
Kwen  Lun  range;  (61)  View  looking  towards  the  Aru  Tso  range;  (62)  Grore  Tso, 
frozen ;  (63)  Lake  Markham,  looking  south-west ;  (64)  Lake  Markham,  looking  north ; 
(65)  Lake  Markham,  looking  east;  (66)  Between  Camps  13  and  14;  (67)  Taaggar 
Tso;  (68)  Looking  west  from  Lanak  La;  (69)  Salt  lake  near  Am  Tso;  (70)  Huping 
Tso,  looking  east;  (7!)  View  from  summit  of  peak  in  Deasy  group,  20,000  feet. 

West  Indies.  Varley. 

Forty-two  photographs  of  the  West  Indies,  taken  by  F.  G.  Varley,  Esq.,  m.a. 

PremUed  by  F.  G.  Varley,  Esq.,  M.A,  « 

A  set  of  small  photographs  taken  by  Mr.  Varley  during  a  short  visit  to  the  West 
Indies  in  the  early  part  of  the  present  year.  The  views  of  the  ruins  of  St.  Pierre 
are  specially  interesting. 

(1)  Bead  in  Barbados ;  (2)  Cotton-picking  in  Barbados ;  (3)  Harbour,  St.  Vincent; 
^4)  St.  Vincent;  (5)  Botanical  gardens,  St.  Vincent;  (6)  Nutmeg  tree;  (7)  Bamboos; 
(8)  Forests,  St.  Vincent;  (9)  Dominica;  (10)  Botanical  gardens,  Dominica;  (U) 
Flowering  palm,  Dominica;  (12)  Fan  palm,  Trinidad;  (13)  Botanical  gardens, 
Trinidad;  (14)  Blue  basin,  Trinidad  ;  (15)  Boad  to  Blue  basin,  Trinidad ;  (16)  Pitch 
lake,  Trinidad;  (17)  New  pitch  welling  up.  Pitch  lake;  (18)  Digging  pitch.  Pitch 
lake;  (19)  Pitch  refinery,  Trinidad ;  (20)  New  Brighton,  Trinidad;  (21)  Hills,  St. 
Lucia;  (22)  Harbour,  St  Lucia;  (23)  Fort  de  France,  Martinique;  (24)  St.  Pierre, 
Martinique;  (25  and  26)  Buins  of  St  Pierre;  (27)  Buined  house,  St  Pierre;  (28) 
Buined  chapel,  St.  Pierre ;  (29)  Buined  factory,  St.  Pierre ;  (30)  Buins  of  cathedral, 
St  Pierre;  (31)  Mont  Pelde  from  the  sea;  (32)  Entrance  to  Havana  harbour;  (33) 
Morro  castle,  Havana;  (34)  Native  craft  in  Havana  harbour;  (35)  Bridge  of  boats, 
Cura^oa;  (36)  Main  street,  Cura^oa;  (37-39)  Bio  Cobre,  Jamaica;  (40  and  41)  Bog 
walk,  Jamaica;  (42)  Spanish  bridge  over  Bio  Cobre,  Jamaica. 

N A— It  would  greatly  add  to  the  Talue  of  the  ooUeotlon  of  Photo- 
graphs which  has  been  established  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  oopies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
aoknowled^ML  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useftil  for  reference  if  the  name  of  the  photoiprapher  and  his 
address  are  given. 
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EXPLORATION  AND  SURVEY  WITH  THE  TIBET  FRONTIER 
COMMISSION,  AND  FROM  GYANGTSE  TO  SIMLA  VIA 
GARTOK/ 

By  Mfijor  0.  H.  D.  BTDBR,  D.S.O.,  R.E. 
I.  The  MiJN  Expedition. 

It  has  been  said  that  tie  geographioal  results  of  the  expedition  to  Lhrsa 
have  been  disappointing.  No  one  was  better  pleased  than  myself  that 
this  was  in  a  sense  true.  Our  knowledge  of  the  country  lying  between 
our  frontier  and  Lhasa  depended  chiefly  on  the  surveys  executed  by 
different  explorers  trained  by  and  working  under  the  supervision  of 
officers  of  my  department — the  Survey  of  India.  They  worked  under 
extraordinary  difficulties,  and  in  great  danger  of  their  lives.  That,  when 
at  last  we  have  been  able  to  carry  through  a  regular  and  systematic 
survey  of  the  country,  we  have  not  been  able  to  find  that  the  rough 
maps  prepared  from  these  explorers'  surveys  were  in  any  important 
points  other  than  very  fairly  accurate,  reflects  the  very  highest  credit 
on  these  men,  notably  the  late  Pandit  Kain  Singh  and  the  explorer 
A.-K.,  the  latter  of  whom  is  still  alive.  In  place  of  these  rough  maps, 
we  have  now  an  accurate  survey  of  the  country  traversed  by  the 
expedition. 

On  September  24,  1903, 1  received  orders  at  Bangalore  to  join  the 
Tibet  Frontier  Commission  at  Kampa  Daong.  Proceeding  vid  Calcutta, 
where  I  had  to  spend  a  few  days  collecting  instruments  and  kit,  I 
arrived  at  Silliguri,  the  railway  base,  on  October  3,  and  marched  out  the 
same  afternoon  to  Sevoke,  where  the  Teesta  leaves  the  hills.  This  was 
not  the  time  ©f  year  to  see  the  Teesta  valley  at  its  best ;  very  hot, 

♦  Bead  at  the  Boyal  Geographical  Society,  May  15, 1905.    Maps,  p.  -ISO. 
No.  IV.—  October,  1905.]  2  g 
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raining  nearly  every  day,  the  march  np  the  valley  was  far  from  pleasant. 
The  cart  road,  now  open  as  far  as  Gtangtok,  was  then  constantly  blocked 
by  landslips,  and  very  slippery.  After  Oangtok  was  passed  the  views  of 
the  snows  should  have  been  magnificent,  but  the  higher  hills  were 
veiled  in  clonds.  All  the  more  pleasant,  therefore,  was  the  marked 
change  once  the  frontier  pass,  the  Kangra  La,  was  crossed ;  clonds  were 
left  behind,  and  during  the  two  months  I  stayed  at  Eampa  Dzong  we 
had  nothing  but  the  finest  weather,  with  that  wonderful  clear  atmo- 
sphere which  every  traveller  in  Tibet  has  remarked  on. 

Down  the  loug  slope  from  the  Eangra  La,  and  over  the  rolling  downs 
near  the  valley  of  Oiri,  the  great  snowy  range  gradually  opened  out, 
till  on  reaching  Eampa  Dzong,  or  at  any  rate  from  the  hill  above  it, 
one  continuous  line  of  snows  was  visible  stretching  from  Chumolarhi 
to  Mount  Everest,  a  distance  of  some  150  miles.  We  were  able  to 
survey  from  this  snowy  range  northwards  to  the  Arun  river — Tsang- 
po  watershed,  the  Tibetans,  beyond  sending  men  to  watch  us,  making 
no  attempt  to  stop  us  surveying  so  long  as  we  did  not  camp  away  from 
the  mission  post. 

As  regards  the  heights  of  peaks,  our  results  were  of  a  negative 
nature.  The  highest  point  on  the  above-named  watershed  was  20,100 
feet ;  the  two  "  very  high  snowy  mountains  "  mentioned  by  Mr.  Fresh- 
field  on  p.  362  of  the  Oeographtcal  Journal  for  March,  1904,  quoting  from 
one  of  the  explorers,  were  disappointing,  being  only  21,200  feet  in  height. 
The  fine  snowy  range  apparently  running  north  from  Everest,  but 
in  reality  running  north  but  some  30  miles  east  of  Everest,  has  its 
highest  summit  at  an  elevation  of  22,200  feet.  In  the  photograph  by 
Mr.  Hayden  (B.O.S.  Journal,  March,  1904),  it  will  be  noticed  that  the 
northern  side  (%,e.  the  right-hand  one  in  the  photograph)  of  Everest  has 
a  continuous  slope,  which  I  estimated  at  7000  feet ;  and  it  is  extremely 
unlikely  that  north  of  Everest,  and  hidden  by  the  nearer  snowy  range 
(on  the  right  edge  of  the  photograph),  the  peaks  could  again  rise  to 
a  height  anywhere  approaching  that  of  Everest.  It  is  interesting  here 
to  note  that  Everest,  as  viewed  from  Eampa  Dzong,  does  not  appear 
as  the  highest  peak  of  a  group,  but  as  one  massive  summit  standing 
by  itself.  Nowhere  could  we  hear  of  any  local  name  for  Everest, 
although  careful  inquiries  were  made.  The  height  of  Eampa  Dzong 
itself  proved  to  be  15,200  feet  instead  of  13,800,  as  on  previous  maps. 

Fortunately,  just  as  we  bad  completed  all  the  surveying  possible 
from  Eampa  Dzong  under  existing  circumstances,  it  was  decided  that 
the  mission  should  retire  from  Eampa  Dzong  and  advance  over  the 
Dzelap  La  and  up  the  Chumbi  valley.  We  accordingly  hurried  across 
Sikhim  and  caught  up  the  main  body  of  the  mission  and  its  escort 
at  Chumbi.  This  valley  is  disappointing ;  it  has  always  had  a  great 
reputation,  but  we  found  it  to  be  only  200  or  300  yards  wide,  and  not 
very  rich.     The  houses  at  Bin-chen-gong  are  good,  but  that  is  not  due 
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to  any  riohness  in  the  valley  itself,  but  to  the  fact  that  the  Tomos,  the 
inhabitants  of  the  valley,  have  a  monopoly  of  the  oarrying  trade  from 
Phari  Dzong  down  into  Sikhim. 

A  short  halt  here  enabled  me  to  get  the  lower  end  of  the  valley 
surveyed,  and  to  detaoh  Sub-Surveyor  Dalbir  Bai,  who  followed  the 
valley  down  to  the  plains,  and,  returning  to  Onatong  by  the  adjoining 
valley,  completed  a  most  useful  pieoe  of  work,  including  a  hitherto 
unsurveyed  portion  of  Bhutan. 

The  mission  then  moved  up  to  Phari  Dzong  and  over  the  Tang  La 
(height  15,200  feet),  a  very  easy  pass  to  Tuna  (height  14,800  feet). 


GYANGT8B. 


Here  we  spent  the  winter,  and,  except  for  some  work  in  the  Chumbi 
valley,  surveying  was  nearly  at  a  standstill ;  the  Bhutan  snowy  range 
on  the  east,  lower  rounded  hills  on  the  west,  and  the  Tibetan  force  at 
Guru,  6  miles  north  of  us,  limited  our  sphere  of  observation.  The  cold 
was  intense,  and  a  very  unpleasant  three  months  were  spent  before  we 
again  advanced.  Towards  the  end  of  March  Mr.  Hayden,  of  the  Geo- 
logical Survey,  and  I,  with  an  escort  of  twenty  rifles,  made  a  short 
excursion  across  the  plain  to  explore  the  Lingshi  La,  a  pass  crossing 
the  snowy  range  into  Bhutan.  Before,  however,  reaching  this  point, 
we  were  met  by  a  small  Tibetan  force  and  requested  to  return.  In 
view  of  my  knowledge  that  Colonel  Younghusband  was  very  anxious 
to  avoid,  if  possible,  a  collision  with  the  Tibetans,  T  decided  to  retire 

to  Tuna. 

2  c  2 
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(General  Maodonald  and  the  main  force  having  arrived  at  Tnna, 
it  was  decided  to  make  a  preliminary  advance  to  Gum,  where  the 
Tibetans  were  encamped,  and  establish  a  post  there.  Unfortunately 
for  them,  the  Tibetans  decided  to  oppose  our  advance.  A  short  fight 
took  place,  in  which  the  Tibetans  suffered  heavily.  On  April  2 
Captain  Cowie  joined  us,  just  in  time  for  the  advance  to  Oyangtse, 
which  took  place  on  April  4. 

We  camped  on  April  4  at  Guru ;  we  then  marched  round  the  shore 
of  the  Bam  Tso  to  Ghalu,  and  the  following  day  did  a  short  march 
down  the  narrow  valley  along  which  the  stream  flows  connecting  the 
Bam  Tso  with  the  Eala  Tso.  I  ascended  a  point  on  the  range  between 
the  two  lakes,  and  had  a  fine  view  down  on  to  both  of  them.  The  Bam 
Tso  has  an  area  of  about  25  square  miles,  and  the  Kala  Tso  of  about 
15  square  miles.  Next  day,  April  7,  we  had  a  level  march  to  Mangtsa, 
where  the  open  country  ends.  There  is  no  outlet  to  the  Eala  Tso,  but 
there  are  obvious  signs  that  in  ancient  times  the  water  flowed  out  of 
the  lake  into  the  narrow  gorge,  and  so  to  Gyangtse  and  the  Tsangpo. 
About  8  miles  from  the  lake  in  this  direction  a  small  stream  rises  from 
what  is  probably  an  underground  flow  from  the  lake,  and  flows  in  a 
broad  and  deep  bed  down  the  gorge. 

From  Mangtsa  the  force  marched  to  3  miles  short  of  Eangma, 
down  a  narrow  gorge,  while  Oaptain  Cowie  and  I  ascended  the  range 
to  the  east  to  a  height  of  about  18,000  feet,  to  try  and  get  a  view  ahead. 
In  this  we  were  not  successful,  still  higher  hills  on  the  north  on  both 
sides  of  the  gorge  blocking  our  view.  The  Tibetans  were  reported  by 
the  mounted  infantry  to  be  in  force  holding  a  wall  across  the  valley  at 
Eangma;  but  next  day  their  position,  a  strongly  built  wall,  which, 
however,  could  have  been  easily  turned,  was  found  evacuated.  Next 
day  they  were  located  in  a  position  holding  a  narrow  gorge  known 
as  the  Bed  Idol  gorge,  and  the  precipitous  hills  on  either  side.  Out 
of  this  they  were  easily  turned  by  a  direct  attack  and  a  long  flank- 
ing climb  on  the  part  of  the  Gurkhas.  We  camped  at  Sapu  that 
evening,  and  marched  on  to  the  Gyangtse  plain  the  following  day.  On 
April  11  the  dzong,  or  fort,  of  Gyangtse  was  surrendered  by  the 
Tibetans,  who  seemed  cowed  by  the  defeats  they  had  received.  The 
mission  was  established  in  a  village  on  the  right  bank  of  the  Nyang 
Chu,  where  there  is  a  bridge,  and  about  1000  yards  from  the  dzong. 

A  force  under  Colonel  Brander  was  left  as  escort,  while  the  General 
and  the  main  force  returned  to  the  Chumbi  valley,  leaving  poets  at 
Kangma,  Eala  Tso,  and  other  places  on  the  line. 

We  now  settled  down  to  a  peaceful  existence.  A  bazaar  was  estab- 
lished outside  the  post,  and  officers  in  small  parties  could  wander  about 
the  plain  shooting. 

Captain  Cowie  and  I  were  then  able  to  start  triangulation  off  a 
measured  base,  and,  with  the  help  of  three  stations  on  the  hills,  were 
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able  to  complete  all  the  work  that  was  possible ;  but  we  were  not  then 
able  to  oonnect  this  triangulation  with  my  Eampa  Dzong  and  G.T. 
peaks,  bat  we  fixed  some  peaks  on  the  Earo  La  range,  which  afterwards 
proved  invaluable  in  connecting  the  Lhasa  triangalation  with  this  work. 

Towards  the  end  of  the  month  a  report  came  in  that  a  foroe  of 
Tibetans  had  collected  on  the  Earo  La,  45  miles  &om  Qyangtse,  on 
the  road  to  Lhasa.  A  party,  consisting  of  fifty  men  of  the  32nd  Pioneers 
and  thirty  mounted  infantry,  under  Lieut.  Hodgson,  was  sent  out  to 
verify  this  report  As  this  would  afford  an  opportunity  of  getting  in  a 
good  addition  to  our  map,  I  decided  to  accompany  the  party  with 
Captain  Cowie. 

We  reached  Balung,  two  long  marches  from  Qyangtse,  on  April  29, 
and  the  folio wiug  day,  accompanied  by  the  mounted  infantry,  rode  up 
to  the  pass,  about  2  miles  beyond  which  we  saw  the  wall  which  the 
Tibetans  had  built.  Lieut.  Hodgson  took  a  few  men  forward  to  draw 
their  fire  and  make  them  disclose  their  strength.  In  this  he  was  success- 
ful, and  withdrawing  his  men  without  loss,  althoagh  some  Tibetans  con- 
cealed on  the  hills  above  were  rolling  rocks  down  on  him,  we  rode  back 
to  Balung.  I  had  intended  taking  the  mounted  infantry  to  Eangma 
in  one  long  day's  march,  as  it  was  important  to  have  this  route  recon- 
noitred, but,  owing  to  the  presence  of  the  Tibetans  in  such  force  on  the 
Earo  La,  this  was  not  now  considered  advisable,  and  we  returned  to 
Gyangtse  in  two  marches,  arriving  there  on  May  2. 

Colonel  Brander  decided  to  take  out  a  force  to  turn  the  Tibetans 
out  of  their  position  on  the  Earo  La,  as  they  were  threatening  our  line 
of  communications.  On  May  3  he  accordingly  started,  Captain  Cowie 
again  acoompanying,  as  I  hoped  he  might  be  able  to  get  the  route  from 
Balung  to  Eangma  done  this  time.  They  attacked  the  Tibetans  on 
the  6th,  and  drove  them  out  of  their  position,  but,  owing  to  our  having 
in  the  mean  time  been  attacked  at  Qyangtse,  Captain  Cowie  had  to 
return  with  the  force. 

On  the  4th  everything  at  Qyangtse  seemed  peaceable.  I  had  been 
out  for  a  long  day  surveying  on  the  hills  to  the  south,  and  on  my  return 
heard  of  a  report,  originating  from  one  of  the  patients  in  Captain 
Walton's  civil  hospital,  that  we  were  to  be  attacked  next  day.  A  small 
mounted  infantry  patrol  went  some  miles  down  the  Dongtse  road,  but 
found  nobody.  The  Tibetan  force,  however,  was  at  Dongtse  itself,  and, 
leaving  when  the  moon  rose  about  1  a.m.,  attacked  us  just  after  dawn. 
Their  attack  was  a  complete  surprise,  but  once  our  men  turned  out,  the 
Tibetans  were  easily  driven  off  with  heavy  loss.  If,  however,  the 
Tibetans  had  not  given  the  alarm  by  shouting  and  firing  their  guns, 
but  rushed  in  with  their  swords,  we  should  have  been  in  a  rather 
awkward  position.  Another  force  of  theirs  had  in  the  mean  time  occu- 
pied the  dzong,  from  whence  they  opened  a  heavy  fire,  which,  to  every 
one's  surprise,  more  than  reached  our  post.     The  fighting  in  and  around 
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Gjangtse  has  been  already  often  described;  it  culminated  in  the 
capture  of  the  dzong  on  July  6. 

Captain  Cowie  and  Surveyor  Sher  Jang,  who  had  come  up  with 
the  relief  force,  now  rejoined  me,  and  on  July  14  we  commenced  our 
march  to  Lhasa.  Owing  to  the  cloudy  weather  rendering  triangulation 
impossible,  I  thought  it  advisable,  in  case  we  could  not  afterwards 
connect  Lhasa  and  Gyangtse  by  triangulation,  to  run  a  subtense  bar 
traverse ;  this  entailed  Captain  Cowie  and  I  being  on  the  road  all  day, 
starting  with  the  advance  guard  and  getting  in  in  the  evening.  The 
weather,  too,  was  very  bad,  heavy  rain  falling  almost  every  day, 
effectually  dispelling  the  prevailing  notion  that  this  part  of  Tibet  is  a 
rainless  country. 

The  Earo  La  (height  16,200  feet)  was  crossed  on  July  18,  the 
bulk  of  the  Tibetans  holding  the  position  bolting  the  night  before 
from  the  wall  in  the  valley,  leaving  their  companions  on  the  hills  to 
their  left  to  escape  as  best  they  could.  They  were  easily  driven  out 
of  their  position  by  the  8th  Qurkhas,  who,  however,  established  a 
record  in  hill  fighting  at  high  altitudes,  the  Tibetan  position  reaching 
an  elevation  of  18,500  feet,  and  their  retreat  leading  across  the  face  of 
a  glacier. 

The  next  day  the  force  moved  to  Nangkartse  Dzong,  in  sight  of  the 
Yamdrok  Tso.  The  snow-peak  marked  in  former  maps  in  the  centre 
of  the  promontory,  round  which  the  Yamdrok  Tso  makes  an  almost 
complete  circle,  is  a  myth.  No  hill  there  has  permanent  snow,  though, 
as  their  height  is  about  17,000  feet,  there  doubtless  is  often  snow 
lying  there  when  there  is  none  at  Nangkartse  Dzong,  or  on  the  shore 
of  the  lake  (height  14,350  feet).  After  a  day's  halt  we  marched  to 
Yarsik,  where  the  original  outlet  of  the  lake  obviously  existed.  We 
then  marched  for  two  more  days  along  the  shores  of  the  lake,  which 
all  along  this  part  is  never  more  than  2  or  3  miles  wide,  and  very 
often  less. 

We  crossed  the  Kampa  La  (height  15,400  feet)  on  the  24th,  an 
easy  ascent  from  the  lake-side,  but  a  very  long  drop  down  to  the 
Tsangpo.  Owing  to  the  low  elevation  (11,550  feet)  and  Sarat  Chandra 
Das's  description,  I  thought  that  the  valley  would  have  been  well 
wooded ;  this,  however,  was  not  so :  the  hills  were  quite  bare,  and  no 
trees  grew  wild,  though  round  every  village  there  were  fine  groves. 
We  moved  on  6  miles  down  the  river  to  the  place  selected  for  the 
crossing,  where  the  Tibetans  had  kindly  left  a  large  ferry  boat  on  our 
side  of  the  river. 

The  whole  force  had  crossed  on  the  30  th,  a  very  laborious  process. 
The  valley  here  is  broad  and  well  cultivated,  the  river  running  in  most 
places  in  several  broad  channels,  with  sandy  islands  in  between.  It 
was  about  at  its  highest  flood-level  soon  after  we  had  all  crossed,  with 
a  very  fast  current  and  deep,  and  140  yards  wide. 
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On  July  31  we  moved  off,  and  after  a  few  miles  turned  up  the  Kyi 
Chu,  a  well-oultivated  valley  with  a  broad  shallow  river  resembling 
the  Tsang-po  valley  on  a  slightly  smaller  scale. 

On  August  2  we  arrived  at  the  Tolung  Chu,  a  large  affluent  of  the 
Eyi  Chu,  and  over  which  there  is  quite  a  good  bridge.  From  here 
we  were  rewarded  by  our  first  sight  of  the  Potala,  the  residence  of  the 
Dalai  Lama,  situated  on  a  small  isolated  hill  overlooking  Lhasa. 

Next  day  camp  was  moved  to  within  a  mile  of  the  Potala ;  this  was, 
however,  only  a  temporary  camp,  and,  being  swampy,  another  site  was 
selected  on  drier  ground  north  of  the  town,  the  mission  being  located 
in  a  very  good  house  in  pretty  wooded  grounds  outside  the  town«  The 
weather  was  not  favourable  for  surveying — rain  fell  constantly,  and 


BRIDGE   OVER  THE  NYAKG   CHU   ADJOINING  CUB  POST,  WITH  GYANGT8B   DZONG 

IN  BACKGROUND. 

heavy  clouds  lay  on  the  surrounding  hills— so  Captain  Cowie  and  I 
confined  ourselves,  after  measuring  a  base,  and  observiDg  a  latitude 
and  azimuth,  to  the  survey  of  the  town  and  suburbs  of  Lhasa  on  the 
scale  of  6  inches  to  the  mile.  This  took  some  time,  as  we  were  at  first 
not  allowed  to  enter  the  town  itself;  but  later  on,  having  got  in  all 
the  somewhat  extensive  groves,  gardens,  and  summer  residences  out- 
side the  town,  we  were  allowed  to  march  through  the  streets  with  an 
escort.  In  order  to  avoid  attracting  attention,  for  this  portion  of  the 
work  we  did  not  use  a  plane-table,  bat  made  a  compass  and  pace 
traverse  from  one  fixed  point  outside  through  to  another  fixed  point 
on  the  other  side.  The  inhabitants  showed  some  curiosity,  but  no 
hostility,  at  our  proceedings.  The  height  of  the  plain  above  sea-level 
is  11,830  feet.  Captain  Cowie  left  Lhasa  on  August  29  to  return  to 
Gyangtse,  to  try  and  secure  the  connection  in  the  triangulation  between 
that  town  and  the  points   I  bad  fixed    from   Eampa  Dzong.     The 
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weather  now  began  to  improve,  and  I  was  able  to  go  out  with  a  small 
escort,  firstly,  np  the  valley  a  day's  march,  from  whence  I  took 
mounted  infantry  up  to  the  junction  of  the  Penbo  Cha  with  the 
main  valley,  just  opposite  the  Garden  Monastery  and  some  30  miles 
from  Lhasa;  and,  secondly,  up  the  Tolung  Chu,  a  somewhat  similar 
expedition. 

Having  done  these  two  trips,  there  only  remained  to  go  up  on  to 
the  Penbo  La,  the  pass  on  the  main  road  leading  north  from  and 
about  10  miles  from  Lhasa.  This  was  important  for  the  triangulatioD, 
and  I  was  lucky  to  do  all  that  was  necessary  in  a  short  spell  of  fine 
weather,  which  just  coincided  with  the  five  days  I  spent  in  camp  at 
the  foot  of  the  pass,  climbing  an  18,000-feet  hill  each  day. 

From  this  range  we  were  able  to  sketch  in  carefully  the  adjoining 
valley  to  the  north,  a  broad,  well-cultivated,  and  thickly  populated 
plain  ;  and  from  three  stations  I  was  able  to  connect  on  with  the  peaks 
of  the  Karo  La  range,  and  also  to  fix  many  points  north  and  eastwards, 
including  some  fine  snov^-peaks  south  of  the  Tengri  Nor,  mentioned  by 
Mr.  Littledale,  the  highest  of  which  was  23,250  feet  in  height,  and  the 
highest  peak  we  ever  came  across  north  of  the  Tsangpo.  Two  other 
snow-peaks  which  I  fixed  are,  I  believe,  those  mentioned  by  M.  B jnvalot, 
and  christened  by  him  Mount  Hue  and  Mount  Gabjt;  but  their  heights 
were  disappointing,  the  highest  being  21,600  feet. 

The  treaty  had  been  formally  signed  at  the  Potala  on  September  7, 
and  on  the  23rd  we  left  on  our  return  march.  On  this  occasion  we 
recrossed  the  Tsangpo  10  miles  higher  up,  and  crossed  the  range 
between  it  and  the  Yamdrok  Tso  by  the  Do  La,  16,000  fejt,  a  long 
steep  climb  from  the  river.  From  this  pass,  the  weather  being  clear,  I 
had  a  fine  view,  and  was  able  to  fix  a  station  by  observations  to  peaks  on 
the  Karo  La  range  and  to  two  Bhutan  peaks,  already  fixd  from  India, 
beiDg  also  able  to  see  and  observe  to  one  of  my  stations  on  the  hills 
north  of  Lhasa.  I  had  gone  on  ahead  of  the  main  force,  with  an  escort 
of  one  hundred  Gurkhas  under  Major  Eow.  Next  day  we  marched  along 
the  lake  to  Tasik,  and  I  went  up  on  to  the  range  again,  and,  observing 
from  two  more  stations,  completed  a  good  area  of  triangulation,  and 
secured  the  required  connection  between  the  triangulation  done  from 
Gyang-tse  and  that  done  at  Lhasa. 

At  Yasik  on  September  30  we  met  Captain  Cowie,  who,  though 
much  hampered  by  the  cloudy  weather,  had  effected  a  satisfactory 
connection  between  the  Gyangtse  triangulation  and  the  Kampa  Dzong 
work.  We  here  struck  off  the  main  route  up  the  side  valley,  across  a 
very  low,  in  fact  almost  inappreciable,  watershed,  and  followed  down  the 
narrow  valley  known  lower  down  as  the  Eong  Chu,  which  flows  into 
Tsangpo.  I  have  no  doubt  whatever  that  this  is  the  old  outlet  of  the 
Yamdrok  Tso,  which  now  is  land-locked  Next  day  we  left  the  valley, 
camping  near  the  Nyadong  La,  crossed  the  pass  next  day  (height  16,000 
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feet),  and  so  on  to  the  plain  above  Salnng.  This  survey  was  useful,  in 
that  it  showed  the  possibility  of  turning  the  Earo  La.  Oaptain  Cowie 
then  made  a  round  from  Ealung  into  the  Niru  valley,  down  to  Qobshi, 
and  so  to  Gyangtse,  while  I  oaught  the  general  up  on  the  main  road, 
aud  accompanied  the  main  force.  I  no 97  made  arrangements  for  Captain 
Cowie  to  complete  the  work  remaining  between  here  and  Chumbi,  on 
which  he  vnrites  as  follows  : — 

"  On  October  8,  with  Sub-Surveyor  Hazrat  Ali  and  a  portion  of  the 
survey  detachment,  I  left  Gyangtse  for  Eangma,  which  was  reached 
next  day.  Commencing  a  route-survey  from  this  village  on  the  lOth, 
we  struck  ofif  the  line  of  communications,  marching  eastwards  through 
a  narrow  defile  in  the  bare  rocky  hills  dividing  the  waters  of   the 
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Njang  Chu  and  the  Niru  Chu.  As  far  as  the  Nilung  La,  which  we 
crossed  the  same  day,  we  followed  the  track  which  is  part  of  the  main 
road  from  Kangma  to  Balung  vid  the  Wogya  La.  After  crossing  this 
pass  and  descending  into  the  open  plain,  which  receives  the  headwaters 
of  the  Niru  Chu,  we  turned  southwards,  heading  for  the  Bham  Tso. 
Passing  over  the  low  rolling  hills  which  intervened,  we  reached  the 
lake  on  October  14,  completing  the  survey  of  this  locality,  and  fixing 
the  position  of  the  Yu  Tso,  a  lake  lying  at  the  foot  of  the  snowfields  of 
the  big  range,  culminating  further  to  the  south-west  in  Chumolhari. 
On  the  14th  I  got  into  communication  with  the  headquarters  staff, 
who  had  just  reached  Kala  Tso,  and,  for  the  purpose  of  adding  to  the 
half-inch  survey  of  the  Khambu  valley,  obtained  sanction  to  strike  off  the 
line  of  communication  at  Tuna,  and,  crossing  a  pass  some  12  miles  west 
of  the  Tang  La,  to  follow  the  coarse  of  Khambu  Chu,  eventually  rejoining 
the  line  at  Chumbi. 

'*  Surveyor  Shar  Jeng,  who  had  accompanied  the  force  from  Gyangtse 
as  far  as  Kala  Tso,  joined  me  at  Chalu  on  the  14t;h.     On  the  16th  we 
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left  Tana,  taking  with  us  from  there  a  Tibetan  who  professed  to  know 
the  hills  to  the  east  of  Fowhanri,  and  oamped  in  the  small  valley  below 
the  pass. 

"  On  the  evening  of  the  16th  snow  began  to  fall,  and  by  the  17th  and 
18th  a  severe  blizzard  had  set  in.  We  left  camp  on  the  17th  in  the 
midst  of  it,  purposing  to  cross  over  into  the  Khambu  valley,  but  were 
unable  to  reach  even  the  pass.  In  consequence  of  mist  and  the  thick 
driving  snow,  it  was  impossible  to  see  more  than  a  few  yards  in  any 
direction ;  we  had  no  track  to  guide  us,  and  the  snow  was  nowhere  less 
than  2  feet  deep.  The  difficulties  of  progressing  were  great,  and  in 
addition  we,  the  guide  included,  lost  our  way.  Though  only  a  few  of 
the  party  were  frost-bitten,  many  had  begun  to  suffer  from  snow- 
blindness.  Finding  it  impossible  to  proceed,  with  much  trouble  we 
eventually  got  back  on  the  18th  to  a  point  near  our  camping-ground 
of  the  16th.  Next  day,  with  over  60  per  cent,  of  the  party  incapable 
from  snow-blindness,  we  crossed  the  Tang  La  and  reached  Phari  in  the 
evening.  On  the  22nd  I  reached  Chumbi,  and  reported  to  the  Q.O.C. 
(the  telegraph  line  having  been  broken  by  the  storm),  who  had  sent 
out  a  search  party  for  us  from  ChumbL 

**  All  of  the  party  had  recovered  from  snow-blindness  and  the  effects 
of  exposure  sufficiently  to  move  to  Chumbi  on  the  26th.  The  whole  of 
the  survey  detachment  left  Chumbi  on  the  28th,  and,  marching  via  the 
Nathu  La  and  Gangtok,  reached  Siliguri  on  November  6." 

The  survey  results  of  the  expedition  are  as  follows  : — 

Triangulation. — An  area  of  45,000  square  miles  was  completed,  con- 
necting Lhasa  with  India,  and  fixing  all  prominent  peaks  which  were 
visible,  with  their  heights. 

Topography, — An  area  of  17,000  miles  was  surveyed  on  the  scale  of 
4  miles  to  the  inch,  of  which  3000  square  miles,  in  the  neighbourhood 
of  the  Chumbi  valley,  G-yangtse,  and  Lhasa,  were  also  surveyed  on  the 
scale  of  2  miles  to  the  inch. 

Boute  surveys,  on  the  scale  of  1  inch  to  the  mile,  were  made  of  the 
road  to  Lhasa. 

Large-scale  plans  were  also  made  of  the  towns  of  Gyangtse  and 
Lhasa. 

II.  From  Gyangtse  to  Simla  vii  Gartok. 

When  the  treaty  was  signed  at  Lhasa  on  September  7,  1904,  it  was 
decided  that  a  party  should  proceed  to  Gartok  to  examine  the  place,  as 
it  was  one  of  the  trade  marts  which  the  Lhasa  Government  had  decided 
should  be  opened  in  Tibet.  It  was  obvious  that  this  would  afford  a  great 
opportunity  of  adding  to  our  geographical  knowledge  of  the  country. 
The  ostensible  object  of  the  journey  being  a  political  outcome  of  the 
treaty.  Captain  Rawling,  of  the  Somersetshire  Light  Infantry,  who  in 
1903  had  made  a  remarkable  and  useful  journey  in  Western  Tibet,  and 
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who  was  now  deputed  to  open  the  trade  mart  at  Oartok,  was  plaoed  in 
general  control  of  the  expedition.  He  was  assisted  by  Lieut.  Bailey, 
32nd  Pioneers,  one  of  the  few  officers  who  have  acquired  a  knowledge 
of  the  Tibetan  language,  which  proved  very  useful  to  us  ;  the  survey 
party  consisting,  besides  myself,  of  Captain  H.  Wood,  r.e.,  and  Sub- 
Surveyor  Ram  Singh,  R.s. 

In  making  our  arrangements  for  the  journey,  two  considerations 
were  paramount — firstly,  that  we  should  be  having  a  race  against 
winter,  with  a  possibility  that,  should  we  be  unable  to  get  over  the 
passes  into  India  before  the  winter  snow  fell,  the  unpleasant  prospect 
would  have  to  be  faced  of  having  to  winter  at  Gartok  or  some  equally 
cold  and  inhospitable  spot;  secondly,  it  was  quite  impossible  to  tell 
whether  and  to  what  extent  the  Tibetans  would  assist  us.  Fighting 
had  only  lately  ceased,  the  treaty  had  been  signed  barely  a  month 
previously,  and  there  had  been  no  opportunity  of  seeing  whether  the 
Tibetans  would  adhere  to  the  treaty  when  our  troops  were  withdrawn 
to  India. 

Our  time  for  preparation  was  very  short,  every  day's  delay  in- 
creasing the  probability  of  our  being  snowed  up.  Captain  Wood  and 
Lieut.  Bailey  arrived  at  Gyangtse,  which  was  to  be  our  starting-point, 
on  September  30,  while  Captain  Eawling  and  I  only  reached  the  same 
place  on  October  6  and  5  respectively. 

Our  transport  we  organized  as  follows  :  twenty-six  baggage  ponies 
to  give  us  a  nucleus  of  our  own,  should  the  Tibetans  make  difficulties 
about  providing  us  with  animals;  seventeen  riding  ponies,  it  being 
important  that,  in  view  of  long  and  continuous  marching  at  a  high 
elevation,  as  many  men  as  possible  should  be  mounted ;  one  hundred 
yaks  were  lent  to  us  from  one  of  the  transport  yak  corps  to  take  us  to 
Shigatse,  but  not  to  go  beyond  that  town.  From  there  onwards,  how- 
ever, the  Tibetans  invariably,  and  without  any  demur,  provided  us 
with  whatever  transport  we  required.  Ponies,  donkeys,  mules,  yaks, 
and  coolies  at  various  times  carried  our  baggage,  and,  although  it  was 
difficult  to  supervise  so  large  and  mixed  a  cfitravan,  no  single  article 
was  lost  during  the  whole  time  the  journey  lasted. 

We  took  two  months'  supplies  for  all  our  men,  with  two  months' 
extra  of  such  things  as  ghi,  goor,  etc.,  which  could  not  be  obtained 
en  route ;  while  for  the  officers'  mess  we  took  four  months'  stores.  Meat 
we  could  rely  on  obtaining  in  abundance,  and  tsamba  or  parched  barley 
flour,  as  long  as  we  came  across  villages. 

Our  party  was  finally  organized  and  ready  to  start  on  October  9  as 
follows  : — 

Captain  C.  G.  Bawling,  Somersetshire  Light  Infantry;  Captain 
C.  H.  D.  Eyder,  r.e..  Survey  of  India ;  Captain  H.  Wood,  r.e.,  Survey 
of  India;  Lieut.  F.  M.  Bailey,  32nd  Pioneers;  Sub-Surveyor  Bam 
Singh,  R.s. ;  hospital  assist int  Hira  Singh ;  three  military  surveyors ;  five 
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sepoys  of  the  8th  Gurkha  Bifles ;  fire  survey  Khalassies ;  seven  pony- 
drivers  ;  two  Hindustani  servants ;  two  Tibetan  servants ;  Mahomed  Isa, 
a  Ladakhi,  who  acted  as  caravan  leader;  and  last,  but  not  least,  a  very 
small  Lhasa  Blenheim  spaniel,  who  followed  onr  fortunes  throaghoat. 

In  order  to  have  the  advantage  of  the  company  of  Captain  O'Connor, 
who  was  remaining  as  trade  agent  at  Gyangtse,  and  who,  with  two 
other  officers,  was  making  a  trip  to  Shigatse,  we  postponed  our 
departure  till  the  lOth. 

Our  first  day's  march  took  us  to  Dongtse,  the  late  headquarters  and 
supply  depdt  of  the  Tibetan  army  which  had  attacked  the  mission  and 
its  escort  for  two  long  months  at  Gyangtse ;  but  here,  like  eveiywhere 
else,  we  were  cordially  received — mainly,  I  fancy,  owing  to  our  being 
accompanied  by  a  Lhasa  official,  who  had  been  deputed  to  escort  us  to 
Gartok,  and  also  to  our  being  supplied  with  a  very  strongly  worded 
permit  signed  with  the  seals  of  the  Lhasa  Gt>vemment  and  of  the  three 
great  Lhasa  monasteries,  and  directing  all  officials  along  the  route  to 
render  every  assistance. 

lliree  more  marches,  following  the  valley  of  the  Nyang  Chu,  which 
is  one  of  the  richest  and  most  prosperous  valleys  of  Tibet,  landed  us  at 
Shigatse  on  October  14.  Here  we  spent  several  busy  days  with  an 
army  of  tailors,  making  warm  clothing  for  ourselves  and  our  men, 
lining  all  coats  with  lambskins,  making  ftir  caps  and  gloves,  eta,  till 
finally,  when  fitted  out,  we  presented  an  appearance  akin  to  Arctic 
explorers.  Our  stay  at  Shigatse  was  not,  however,  all  work.  We 
paid  a  most  interesting  visit  to  the  great  Tashi  Lhunpo  monastery, 
where  the  monks  received  us  most  cordially,  showing  us  all  over  the 
place,  and  finally  giving  us  refreshments  of  tea,  cakes,  and  dried  fruits. 
This  monastery  is  said  to  contain  four  thousand  monks,  and  although 
not  so  large  as,  is  richer  than,  the  great  Lhasa  monasteries.  The  bulk 
of  the  buildings,  the  residences  of  the  monks,  were  of  the  usual  type — 
narrow  paved  roads  with  high  houses  on  each  side,  dirty,  and  not 
picturesque ;  but  we  also  enjoyed  the  sight  of  the  tombs  of  the  five 
previous  Tashi  lamas,  each  a  separate  building  with  its  golden  roof 
and  highly  ornamented  interior,  filled  with  a  wealth  of  turquoises, 
gold  bowls,  and  rare  old  jade  and  cloisonn6,  the  effect  being  somewhat 
marred  by  a  foreground  of  small  vessels  holding  lighted  tapers  fed  by 
very  evil-smelling  butter.  Bogle's  description  of  his  visit  is  very 
picturesque  and  accurate ;  the  number  of  tombs  has  now,  however, 
increased  from  three  as  seen  by  him  to  five  as  seen  by  us. 

We  were  fortunate,  also,  in  being  received  by  the  Tashi  Lama,  who, 
after  holding  an  almost  co-equal  position  to  the  Dalai  Lama,  has  now, 
by  the  deposition  of  the  latter,  become  the  most  important  ecclesiastic  in 
Tibet.  He  was  living  in  his  summer  residence,  a  house  outside  the 
town,  to  which,  with  Captain  O'Connor  as  political  officer  at  our  head, 
we  proceeded.     A  little  hitch  occurred  at  the  gateway,  as  an  arch- 
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Booundrel,  Colonel  Ma,  who  had  been  the  Chinese  official  at  Gyangtse 
when  we  were  attacked,  and  had  noTcr  given  us  warning,  nor  even 
tried  to  protect  the  servants  and  property  of  his  colleague  Captain 
Parr,  was  also  paying  a  visit.  Captain  O'Connor  refused  to  enter  the 
house  while  this  individual  was  in  it,  and  the  latter  had  to  be 
smuggled  out  by  some  back  door.  We  were  then  shown  up  some 
steps  and  along  dark  passages  till  we  arrived  at  the  reception-rcom, 
at  the  far  end  of  which  we  could  see  the  Tashi  Lama  seated  cross- 
legged  on  cushions  on  a  raised  platform.  He  received  us  each  with  a 
bow  and  a  smile,  which  we  returned,  and  were  shown  to  seats  on  one 
side  of  the  room,  while  the  other  side  was  filled  with  Tibetan  officials 
and  monks  in  either  the  ordinary  maroon-coloured  clothes  usually  worn 
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by  monts,  or  in  the  yellow  silk  of  the  higher  temporal  officers.  Tea, 
undrinkable  as  usual,  was  handed  round,  but  on  this  occasion  it  had  a 
certain  glamour  attached,  due  to  its  being  served  in  enormous  teapots 
of  gold  and  silver.  Dishes  laden  with  sweetmeats  and  dried  fruits  were 
also  brought  in,  but  soon  hurriedly  removed  and  handed  over  to  our 
followers. 

While  Captain  O'Connor  was  exchanging  civilities  with  the  Tashi 
Lama,  we  had  time  to  think  of  the  sudden  change  from  a  few  months 
before,  when  the  Tibetans,  amongst  whom  was  a  strong  contingent  from 
this  very  place  Shigatse,  were  attacking  us  at  Gyangtse,  to  the  present 
moment,  when  we,  a  few  unarmed  officers,  were  sitting  in  amity  with 
our  quondam  enemies.  The  Tashi  Lama  himself  is  an  interesting 
personality ;  sixth  holder  of  the  office,  his  face  is  one  that  would  not 
pass  unnoticed  anywhere,  still  less  in  Tibet.     He  has  clear-cut  features. 
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high  cheek-bones,  and  a  pale  complexion ;  his  quiet,  dignified  manner 
made  a  lasting  impression  on  us.  His  age  is  only  about  twenty-three, 
and  he  seemed  generally  beloved  and  revered.  During  the  whole  of 
our  visit  a  slight  and  pleasant  smile  never  left  his  face.  After  silk 
scarves  had  been  presented  to  us  and  our  Tibetan  followers  had  been 
blessed,  we  left,  with  the  feeling,  due  partly  to  the  personality  of  the 
Lama  himself,  partly  to  the  room  with  its  dim  light,  that  we  had  been 
assisting  at  some  religious  ceremony. 

We  had  oommenoed  our  survey  at  Dongtse,  one  march  from  Gyangtse, 
and  as  we  wished  to  keep  up  triangulation,  Captain  Wood  and  I 
left  Shigatse  on  October  17  to  do  two  short  marches,  the  rest  of  the 
party  leaving  a  day  later  and  doing  the  two  marches  in  one.  Owing  to 
bad  weather,  which  gave  us  some  rain  and  covered  the  surrounding 
hills  with  snow,  we  were  unable  to  reach  our  hill,  so  decided  to  halt  a 
day  at  Eangjen  Gompa,  a  most  delightful  camp  in  a  grove  of  trees. 
This  was  the  same  storm  which  entailed  such  hardships  on  our  force 
returning  to  India  in  the  neighbourhood  of  Pharl  Dzong.  Fortunately 
for  us,  we  were  here  at  the  lowest  point  of  our  journey,  the  height  of 
Shigatse  being  12,570  feet,  and  escaped  with  only  slight  inconvenience. 

By  visiting  these  hills,  one  of  which  was  over  18,500  feet  in  height, 
and  from  two  of  which  we  had  fine  views  of  Mount  Everest,  Captain  Wood 
was  enabled  to  carry  on  the  triangulation  under  very  adverse  circum- 
stances. To  climb  one  of  these  hills  is  itself  a  hard  piece  of  work  ;  to 
observe  at  the  top  in  a  bitter  wind  is  one  of  the  most  physically  painful 
operations  I  have  ever  experienced.  To  do  this  in  combination  with 
a  day's  march  leads  to  a  very  long  and  hard  day's  work.  Captain  Wood 
carried  this  on  for  days  and  months  with  hardly  any  intermission — 
a  feat  which  could  only  have  been  accomplished  by  an  officer  of  his 
energy  and  determination. 

Until  we  reached  Pindzoling,  on  October  22,  the  river  had  been 
a  few  miles  to  the  north  of  our  route,  but  from  thence  we  followed  the 
river  more  closely.  Two  more  marches  and  we  were  at  Lhatse  Dzong ; 
a  dzong  or  fort  on  a  small  rocky  hill,  very  similar  to  those  at  Shigatse 
and  Gyangtse,  surrounded  on  one  side  by  the  river  and  on  the  others 
by  a  fair-sized  monastery  and  a  small  town.  The  valley  here  widens 
out  into  a  plain,  cultivated  in  parts,  barren  elsewhere.  At  Lhatse 
Dzong  we  halted  a  day,  which  enabled  Captain  Wood  and  I  to  ascend 
a  hill  a  few  miles  east  of  the  town,  overlooking  a  broad  bare  valley 
which  leads  to  the  veiy  famous  Sakya  monastery.  We  regretted  that 
want  of  time,  and  the  consideration  that  it  was  not  advisable  to  divide 
into  two  parties  until  we  had  thoroughly  tested  the  friendly  disposition 
of  the  Tibetans,  had  prevented  us  from  paying  a  visit  to  this  monastery. 

From  Lhatse,  however,  the  Tibetans  having  shown  no  desire  but  to 
assist  us  in  every  way,  we  decided  to  separate.  While  Captain  Wood 
and  Lieut.  Bailey  followed  the  main  route,  which  here  crosses  and 
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leaYes  the  river,  Captain  Bawling  and  I  stuck  to  a  route  reported  to 
follow  up  the  south  bank,  as  I  did  not  wish,  if  possible,  to  omit  any 
portion  of  the  river  from  our  survey. 

Accordingly,  on  the  26th  we  parted  company,  camping  that  night 
on  opposite  sides  of  the  valley,  which  now  closed  in.  We  kept  to 
the  river  the  following  day,  but  on  the  28th  we  had  to  leave  it,  and 
for  two  marches  followed  up  a  side  stream,  the  Chi  Chu,  running 
parallel  to  and  only  2  or  3  miles  distant  from  the  Tsangpo,  which  we 
again  rejoined  on  the  30th.  On  November  1  we  could  see  that  the 
river  ran  between  rocky  hills  with  snow-peaks  on  either  side,  and  had 
to  leave  it,  making  a  wide   dStour   to  the  south.     We  marched  up 


BIBD'S-BYB    view  (looking   down  valley)   of  CHf  CHU   VALLEY   PROM   HILL 
ABOVE  DABONG.      DABONG   IN  BIGHT-HAND   COBNER. 

a  side  nullah,  camping  in  bitter  cold  at  nearly  16,000  feet,  and  crossing 
the  Eura  La,  a  very  desolate  pass,  next  day,  at  an  elevation  of  17,900 
feet;  marching  across  the  head  of  a  plain  which  forms  the  headwaters 
of  the  Chi  Chu,  previously  mentioned,  we  passed  over  an  almost 
imperceptible  watershed  down  a  narrow  stony  valley  to  the  village  of 
Kaju.  We  had  had  a  magnificent  view  from  a  hill  a  few  hundred 
feet  above  the  pass  of  the  main  Himalayan  range.  Mount  Everest 
stood  up  towering  above  the  rest  of  the  range  in  its  neighbourhood  in 
one  isolated  peak,  a  continuous  drop  of  some  8000  feet  separating  it 
from  the  rest  of  the  range  east  and  west  of  it.  The  village  of  Eaju 
(14,800  feet)  lies  on  the  edge  of  the  Sutso  Tang  plain,  which  takes  its 
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name  from  an  old  mined  fort  on  a  small  eminence  in  its  centre.  It  is 
here  about  5  miles  wide,  and  we  oould  see  it  trending  away  sonthwards 
and  joining  the  Dingri  maidan,  which  lies  north  of  Mount  Everest.  A 
day's  halt  here  enabled  me  to  cross  this  plain,  from  the  hills  on  the 
western  side  of  which  I  obtained  an  uninterrupted  view  of  Mount 
Everest,  no  hills  intervening.  I  was  thus  able  to  satisfactorily 
establish  the  fact,  which  I  had  suspected  a  year  before  at  Eampa 
Dzong,  that  no  peaks  anywhere  approaching  the  height  of  Everest 
exist  to  the  north  of  it  or  anywhere  in  its  neighbourhood ;  it  stands 
alone  in  its  magnificent  solitude,  and  is  entirely  disconnected  from  the 
mass,  to  the  west  of  which  Peak  XX.  (Gaurisankar)  is  the  best-known 
point.  On  the  south-east  of  Everest,  but  separated  from  it  by  a  low  gap, 
lies  Peak  XIIL  (Makalu).  We  were  here  in  the  valley  of  the  western 
branch  of  the  Arun  or  Kosi  river,  but,  reorossing  the  watershed  next 
day  by  the  Sheru  La  (17,600  feet),  we  once  more  reached  the  banks 
of  the  Tsangpo  on  November  5.  The  scenery  was  now  changing ; 
trees  we  had  said  good-bye  to  some  marches  back,  our  last  cultivation  we 
passed  that  day,  while  the  hills  were  becoming  more  open  and  the 
plains  abounded  in  sand-dunes.  Brushwood  was  in  places  available  for 
fuel,  but  we  preferred  argol,  or  dried  yak-dung,  as  it  gave  greater  heat, 
and,  if  the  fire  was  carefully  looked  after,  less  smoke.  During  the  whole 
of  this  portion  of  the  river  journey  we  had  seen  no  four-footed  game 
other  than  numerous  hares,  and  a  few  gazelle  on  the  Sutso  Tang  plain, 
but  birds  we  saw  and  shot  numbers  of,  Tibetan  partridge,  ramchikor, 
and  Tibetan  sand-gronse  giving  us  a  welcome  change  in  our  otherwise 
monotonous  fare  of  mutton. 

On  the  6th  we  crossed  to  the  north  bank  of  the  river  with  the  utmost 
difficulty ;  a  crazy-looking  punt,  manned  by  lamas,  took  us  across  in 
detachments,  but,  owing  to  the  masses  of  floating  ice  whirled  down  the 
river  by  the  rapid  current,  the  punt  was  repeatedly  forced  back,  and 
only  reached  the  opposite  shore  after  floating  down  some  400  yards, 
the  operation  of  hauling  the  boat  up  again  to  its  original  starting-point 
against  the  ice  being  very  hard  work.  On  the  9th  we  arrived  at  Saka 
Dzong,  a  small  village,  and  found  that  Captain  Wood's  party  had 
reached  there  two  days  previously.  We  gave  ourselves  another  day's 
halt  here,  as  there  was  a  good  deal  of  surveying  to  be  done  in  the 
neighbourhood. 

Captain  Wood  writes  as  follows,  regarding  his  journey  : — 
*<  Leaving  Lhatse  on  October  26,  we  crossed  the  Tsangpo  about 
half  a  mile  below  the  town.  A  oouple  of  boats  had  been  collected  by 
the  Tibetans  for  ferrying  across  our  kit  and  transport,  but  the  process 
was  very  much  shortened  by  the  discovery  of  a  ford  about  a  quarter  of  a 
mile  up-stream,  by  which  the  ponies  were  able  to  cross.  After  keeping 
to  the  north  bank  for  about  10  miles,  we  turned  up  a  side  nullah  and 
camped  at  Sanggelung  village ;  following  this  nullah  next  day  for  a 
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abort  distanoe,  we  crossed  by  an  easy  pass  into  a  country  tbe  drainage 
of  wbicb  led  into  a  succession  of  small  lakes,  wbose  surfaces  were 
covered  witb  geese  and  duck.  On  tbe  largest  of  tbese,  tbe  Ngap-ring 
Tso,  a  tasam,  or  stage-bouse,  is  situated,  wbicb  place  we  reacbed  on  tbe 
27tb ;  and,  bearing  tbat  no  grain  would  be  procurable  until  we  reacbed 
Barkba,  on  tbe  Mansarowar  lake,  we  bougbt  all  we  could  procure,  but 
even  tbis  would  only  give 
our  ponies  a  couple  of 
pounds  daily.  Tbe  next 
day  we  passed  Ealung,  tbe 
last  place  we  saw  cultiva- 
tion. Every  day  now  found 
us  at  a  bigber  altitude,  as 
we  were  marcbing  more  or 
less  along  tbe  watersbed 
between  tbe  Tsangpo  and 
its  large  tributary,  tbe  Baga 
Tsangpo.  Tbe  valley  of 
tbis  latter  stream  is  narrow, 
running  almdst  due  east 
and  west,  parallel  to  and 
about  30  miles  to  tbe  nortb 
of  tbe  main  river.  Into 
tbis  distance  is  crammed  a 
tangled  mass  of  bills,  wbose 
crests  average  about  18,600 
feet,  witb  several  peaks  of 
about  22,000  feet,  covered 
witb  permanent  snow. 
Tbis  part  of  our  marcb  was 
exceptionally  unpleasant, 
as  tbe  wind  on  tbe  bills 
never  dropped  by  day  be- 

1^^     V„«^:^««^     r^.^^      ^^A  TOMB  OF  ONE  OP  THE  TA8HI   LAMAB.      TASHI 

low  burncane  force,  and,  lhumpo  monasteby. 

camping  at  elevations  up  to 

16,100  feet,  tbe  cbange  in  temperature  from  tbe  comparatively  warm 
valley  of  tbe  Tsangpo  was  most  noticeable.  Tbe  bills,  clotbed  witb  a 
coarse  grass  on  tbeir  lower  slopes,  but  quite  bare  above  17,000  feet,  were, 
as  a  rule,  easy  to  climb ;  and  from  tbe  summits  lovely  views  of  tbe 
Himalayas  were  obtained,  Makalu  and  Everest,  botb  standing  out  as 
great  isolated  peaks,  being  particularly  imposing.  Tbe  tasams,  at 
wbicb  every  four  or  five  days  we  changed  our  yaks  for  fresb  ones,  were 
tbe  only  signs  of  babitations  we  met  witb,  and  tbese,  as  a  rule,  consisted 
of  tents,  witb  a  mud  but  or  two.  Tbe  marcbes  were  all  long  and 
wearisome  in  tbeir  monotony,  and,  owing  to  the  narrowness  of  tbe 
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valley,  Bam  Singh  and  I,  to  carry  on  the  survey,  had  to  climb  to  the 
crests  of  the  range  every  day,  seldom  getting  into  camp  before  sunset, 
and  on  one  or  two  occasions  not  arriving  before  nine  or  ten  at  night. 
On  November  5  we  crossed  the  Ku  La  (16,700  feet),  situated  at  the 
headwaters  of  the  Baga  TsAUgpo,  and  by  a  steep  descent  dropped  into 
the  valley  of  a  small  stream  draining  into  the  Tsangpo.  At  that 
night's  camp  we  received  letters  from  Captain  Byder,  saying  that  he 
would  arrive  at  Saka  Dzong  on  the  9th.  Passing  under  the  snowy 
range  of  Chour  Dzong,  whose  peaks  range  up  to  21,000  feet,  we  reached 
Saka  Dzong  on  November  7.*' 

Daring  our  halt  at  Saka  Dzong,  Captain  Wood  ascended  a  high 
peak  to  the  north  (19,300  feet),  from  which  he  had  a  fine  view  north 
up  the  valley  of  the  Ghata  Tsangpo,  a  tributary  of  the  main  river. 

Saka  Dzong  has  only  a  dozen  or  so  houses,  very  dirty,  the  neigh- 
bourhood (height  15,150  feet)  being,  like  that  of  every  Tibetan  village, 
a  dust  and  refuse  heap.  We  left  on  November  11,  again  in  two  parties. 
This  time  Lieut.  Bailey  accompanied  me  back  to  the  river,  while  Captains 
Bawling  and  Wood  followed  the  main  route.  That  day  we  forded  the 
Charta  Tsangpo,  a  fair-sized  affluent  of  the  main  river,  and,  crossing 
some  low  hills,  reached  the  Tsangpo  on  the  12th,  crossing  the  same 
evening  late,  it  being  necessary  to  do  so  then,  as  from  my  previous 
experience  I  knew  that  the  river  would  be  nearly  impassable  in  the 
morning  from  floating  ice.  We  crossed  in  a  small  skin-boat,  our  animals 
fording  higher  up.  For  several  days  we  marched  up-stream  in  a  broad 
valley  covered  with  low  sand-dunes  and  stones,  with  a  very  small 
quantity  of  poor-looking  grass,  on  which,  however,  kyang  and  gazelle 
seemed  to  thrive.  The  track  followed  by  the  Pandit  Nain  Singh,  as  he 
marched  up  from  Nepal  to  Tradom  in  1865,  joined  in  on  our  left,  but 
in  these  plains  in  Tibet  it  is  difficult  to  And  any  signs  of  a  path,  as 
every  caravan  meanders  over  the  plain  without  keeping  to  any  defined 
track. 

We  recrossed  the  river  on  the  16th;  but  now  it  was  completely 
frozen  over,  and  we  crossed  on  the  ice,  the  only  thing  necessary  being 
to  make  a  good  track  for  the  animals  by  throwing  some  earth  down 
on  the  ice.  That  evening  we  arrived  at  Tradom,  where  wo  found  the 
rest  of  the  party  had  arrived  on  the  14th.  The  weather  had  been 
taking  a  turn  for  the  worse:  low  temperatures  at  night  we  always 
had,  cold  winds  in  the  day  were  the  rule ;  but  if  the  days  were  sunny, 
a  little  walking  would  soon  make  us  warm.  When  the  days  were 
cloudy,  however,  there  was  nothing  to  counteract  the  cold,  and  a  march 
was  a  most  miserable  performance. 

Captain  Wood  vnrites :  "On  leaving  Saka  Dzong,  our  party  kept 
down  the  valley  till  we  reached  the  Chata  Tsangpo,  which  we  found 
no  difficulty  in  crossing.  The  stream  was  at  that  time  some  100  feet 
in  width,  with  a  depth  of  2  feet,  flowing  in  one  channel,  having  just  left 
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a  yeiy  deep  narrow  valley  to  emerge  into  a  plain  of  about  3  miles  in 
width.  Striking  up  a  small  side  nnUah,  we  followed  it  for  5  miles, 
and'oamped  at  the  foot  of  the  Lalnng  La.  On  this  pass  we  first  saw 
signs  of  Ovis  Ammany  and  from  the  information  we  received,  this 
appears  to  be  the  eastern  limit  of  their  ooontrj  along  the  road  we 
had  traversed*  The  road  for  the  next  three  days — if  it  oan  be  called 
a  road — was  the  worst  we  met  with,  and  consisted  of  large  broken 
rocks  set  in  deep  sand ;  and  to  make  us  even  more  uncomfortable,  the 
weather  changed  to  snow,  accompanied,  as  usual,  by  a  howling  gale 
of  wind.  Inhospitable  as  Tradom  appeared  to  us  when  we  first  descried 
it,  we  hurried  on  as  fast  as  our  ponies  would  take  us,  to  get  within 
the  shelter  of  its  single  stone  house,  where  we  might  warm  our  frozen 
limbs  over  a  yak-dung  fire,  and  pity  the  remainder  of  our  party, 
who  had  still  another  two  days  to  endure  before  they  could  hope  to 
join  us." 

Tradom  did  not  tempt  us  to  halt;  it  is  a  desolate  spot,  with  a 
small  monastery  on  the  hill  above,  inhabited  by  only  three  or  four 
monks,  but  from  the  hills  to  the  north  we  had  a  fine  view  of  a  snowy 
range  reaching  an  elevation  of  23,200  feet.  We  accordingly  left  the 
next  day,  and,  marching  across  the  plain  all  day,  camped  amongst 
the  Jiills  on  the  far  side.  This  plain  is  full  of  small  ponds  lying 
among  sand-dunes,  and  there  was  an  unpleasant  tributary  or  two  to 
cross,  the  water  frozen  at  the  edges  for  4  or  5  yards,  then  a  drop  of 
3  feet  into  icy-cold  water  full  of  floating  ice,  ending  with  a  scramble 
out  on  the  other  side  on  to  ice  again. 

We  now  followed  the  river  valley  for  a  week  or  so,  always  in  the 
same  large  plains,  until  we  could  see  the  watershed  range  ahead  of 
us,  from  the  valleys  of  which  innumerable  streams  issue  to  form  the 
Tsangpo,  the  largest  coming  from  a  snowy  range  to  the  south-west. 
After  enjoying  some  days  of  bright  sunshine,  the  weather  again  took 
a  turn  for  the  worse,  and  we  crossed  the  Mayum  La  (height  16,900  feet) 
on  November  26,  with  a  foot  or  two  of  snow  on  the  ground.  We  had 
now  finished  with  the  Tsangpo,  having  surveyed  it  from  Shigatse  to 
its  source.  Our  next  point  of  interest  was  to  be  the  lake  region  ahead 
of  us.  The  day  after  crossing  the  Mayum  La  we  camped  on  the 
northern  shore  of  the  Gunchu  Tso,  a  lake  11  miles  long  by  2  or  3  miles 
broad,  with  an  area  of  22  square  miles,  completely  frozen  over,  and 
having  no  outlet  at  all.  Several  Ovia  Hodgsonii  (ammon)  had  been  shot 
befere  reaching  the  Mayum  La,  and  we  now  came  on  large  herds  of 
Tibetan  antelope,  of  whom  we  each  shot  several,  and  could  have  shot 
many  more  if  we  had  wished,  as  they  were  very  tame. 

Crossing  several  low  passes  and  generally  undulating  ground,  we 
came  in  sight  of  the  Mansarowar  lake  (Tibetan  Tso  Mobang)  on 
November  30.  The  lake  is  neither  impressive  nor  beautiful,  like,  say, 
the  Yauidrok  Tso,  passed  on  the  way  to  Lhasa.      It  was  not  frozen 
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over,  except  for  100  yards  or  so  round  the  edge ;  the  water  was  fresh, 
and  our  surveyor,  Bam  Singh,  on  aoconnt  of  its  sanctity,  bottled  some 
and  carried  it  back  with  him  to  his  home  in  Dehra  Dan.  Skirting  the 
lake,  we  rode  across  the  low  hills,  which  close  in  on  the  western  side, 
to  look  for  the  outlet,  which  Moorcrofb  had  not  been  able  to  find,  which 
Strachey  had  found,  and  which  Mr.  Savage  Landor  had  claimed  to 
have  proved  did  not  exist.  We  struck  the  channel  a  mile  below 
the  outlet,  a  small  stream  only  partly  frozen  over ;  this  we  followed  up, 
and  found  that  it  did  not  flow  from  the  lake,  but  from  a  hot  spring,  at 
which  we  found  and  shot  some  mallard.  We  then  followed  up  the  dry 
nullah  to  the  lake,  and  proved  that  Strachey  was,  as  was  to  be  expected, 
quite  correct.  No  water  was  flowing  at  this  time  of  year,  but  the  local 
Tibetans  all  agreed  that  for  some  months  in  each  year  there  was  a 
flow  during  the  rainy  season  and  the  melting  of  the  snows,  i,e.  about 
from  June  to  September.  As  a  rise  of  about  2  feet  in  the  level  of  the 
lake  would  cause  water  to  flow'  down  the  channel,  this  appears  quite 
worthy  of  belief.  The  length  of  the  channel  between  the  two  lakes  is 
about  3  miles.  That  day,  December  2,  we  reached  a  Tibetan  stage- 
house,  and  next  day  had  a  long  day's  ride  to  try  and  discover  an  outlet 
for  the  second  lake,  the  Hakas  Tal,  or  Tibetan  Lagang  Tso.  This  lake 
is  very  dissimilar  to  the  Hansarowar  in  shape,  and  was  entirely  frozen 
over.  The  latter  is  about  the  same  width,  12  miles  north  and  south,  as 
it  is  east  and  west,  with  an  area  of  110  square  miles ;  the  former  is  a 
long  narrow  lake  running  north  and  south,  some  16  miles  long  by 
3  or  4  miles  wide,  with  an  area  of  about  55  square  miles. 

It  is  the  sacred  character  of  the  Mansarowar  lake  rather  than  its 
size  which  has  made  it  well  known ;  its  height  above  sea-level  is  14,900 
feet.  We  found  an  old  stream-bed  issuing  from  the  Bakas  Tal,  but 
every  Tibetan  we  asked  told  the  same  story — that  no  water  ever  flowed 
along  it  now,  but  that  in  days  gone  by,  one  man  saying  before  the 
Sikh  war,  water  did  flow  out  of  the  lake  and  down  this  channel.  We 
followed  it  down  for  some  6  miles  along  the  plain,  and  could  find  none 
of  the  ordinary  signs  that  water  flowed  down  it  until  we  reached  some 
low  hills;  here  evidently,  from  the  lie  of  the  sand,  water  flowed  at 
some  time  of  the  year,  and  away  from  the  lake.  The  lakes  being  now 
entirely  disconnected  at  all  times  of  the  year  from  the  Sutlej  river,  the 
sources  of  that  river  must  lie  in  the  hills  on  either  side  of  the  valley  and 
west  of  the  lake  region. 

The  Kailas  peak  was  very  prominent  on  the  hills  to  the  north,  snow- 
covered,  21,800  feet  in  height.  The  strata  forming  the  mountain  are 
horizontal,  which  gives  it  a  peculiar  appearance ;  from  the  side  we  saw 
it,  the  top  was  quite  inaccessible.  There  are  several  monasteries  on 
the  path  which  pilgrims  follow  in  circumambulating  the  mountain. 
A  very  fine  snow-mass,  culminating  in  a  peak  over  25,000  in  height. 
Memo   or    Gurla    Mandhata  lies    to    the  south    of    the   Mansarowar 
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CHANNEL  CONNECTING  THE  MANSAROWAR  WITH 
THE  RAKAS  TAL  LAKE. 


Digitized  by 


Google 


Digitized  by 


Google 


AND  FROM  QTANGTSR  TO  SIMLA  VIA  QARTOK.  389 

lake.    A  low  watersbed  south-west  of  the   lake  leads  to   Parang  or 
Takla  Kot. 

Keeping  to  the  north  side  of  the  broad  open  valley  in  whioh  the 
Sntlej  flows,  we  arrived  at  another  stage,  Menz6  or  Missar,  on 
December  5.  Here  we  divided,  sending  our  heavy  baggage  down  the 
valley  with  Bam  Singh,  as  I  wanted  him  to  oontinne  the  survey  of 
the  Sntlej  valley  wbile  we  went  into  Gartok.  We  were  pleasantly 
surprised  to  find  the  Jerko  La,  the  pass  on  the  Sntlej-Indns  watershed, 
low  and  easy  (height  16,200  feet),  and  without  difficulty  reaohed  Gar- 
tok  (height  15,100  feet)  on  the  9th.  This  is  the  summer  residence, 
Garjarsa;  the  two  Garpons,  the  joint  governors  of  Western  Tibet,  were 


LHATSE  DZONO,  THE  LAST  LABGE  VILLAGB  EN  BOUTE  FBOM  BHIGAT8E  TO  OABTOK. 

residing  at  Gargnnsa,  the  winter  residence,  some  30  miles  down  the 
valley,  but  had  come  up  to  receive  us. 

We  only  halted  one  day  at  Gartok ;  in  that  time  we  had  seen  more 
than  enough  of  it.  We  were  unanimous  in  looking  on  it  as  one  of  the 
most  dreary  inhabited  places  we  had  struck  in  our  journey — a  long 
broad  plain,  absolutely  bare,  with  a  dozen  wretched  hovels  in  the 
middle,  constitutes  at  this  time  of  year  what  is  in  summer  the  chief 
trading  centre  of  Western  Tibet ;  but  in  summer  traders  are  said  to 
collect  in  large  numbers,  living  in  tents.  The  wind  howled  round 
the  hut  we  were  in  continuously,  and,  the  weather  looking  threatening, 
we  were  not  anxious  to  stay  a  minute  longer  than  was  necessary  for 
Captain  Bawling  to  settle  up  trade  questions  with  the  Garpons. 
Having  now  accomplished  the  main  object  of  our  journey,  it  only 
remained  for  us  to  get  back  into  India  as  soon  as  possible.  Fortune 
had  favoured  us  so  far,  but  we  had  some  high  passes  to  cross.    The 
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first  of  these  was  the  Ayi  La,  height  18,700  feet.  Two  marohes  took 
us  to  near  the  top  of  the  pass,  enoonntering  a  blizzard  the  second  day. 
That  evening  we  saw  the  only  herd  of  wild  yak  we  had  oome  aoroBS 
in  our  jonmey.  Crossing  the  pass  next  day  was  no  easy  matter;  the 
ascent  was  gradual,  bnt  there  were  2  feet  of  snow  on  the  gronnd,  and 
a  bitterly  oold  wind  was  blowing.  It  was  with  the  utmost  difficulty 
that,  under  some  shelter  from  a  rock,  I  took  boiling-point  observations, 
and  with  a  sigh  of  relief  hurried  down  the  other  side.  One  of  our 
chief  obstacles  was  surmounted.  It  began  snowing  on  the  pass  that 
evening,  so  we  had  only  just  crossed  in  the  nick  of  time.  At  Dunkar 
(14,100  feet),  where  we  camped  that  night,  we  met  cultivation  for  the 
first  time,  and  it  was  a  pleasant  sensation  to  feel  that  we  were  gradually 
coming  to  the  end  of  high  altitudes. 

From  here  Captain  Bawling  and  Lieut.  Bailey  next  day  marched  to 
Totling  (Tibetan  Tuling),  on  the  Sutlej,  where  they  met  Bam  Singh's 
party.  Captain  Wood  and  I  halted  a  day  at  Dunkar,  and  marched 
next  day  to  Tibu,  where  the  whole  party  was  once  more  united.  We 
were  now  in  the  most  cut-up  country  I  have  ever  seen ;  it  must  re- 
semble the  loess  formation  of  China.  The  bottom  of  every  nullah  was 
some  hundreds  of  feet  below  the  general  level  of  the  valley,  with  their 
edges  so  cut  and  worn  into  fantastic  shapes  that  it  was  difficult  to 
believe  that  one  was  not  looking  on  the  ruins  of  old  castles.  There  are 
also  innumerable  caves,  in  which  the  inhabitants  live. 

On  December  16,  at  Kyinipuk,  we  met  Thakur  Jai  Chand,  who  had 
been  sent  up  to  be  our  trade  agent  at  Gartok.  He  brought  with  him 
some  very  welcome  newspapers.  I  must  own  we  none  of  us  envied 
him  his  job  for  the  winter. 

Each  day's  march  now  consisted  of  climbing  up  out  of  a  deep  nullah 
and  down  again  into  the  next.  We  crossed  the  Shiring  La  (16,400 
feet)  on  the  21st,  in  deep  snow,  with  great  difficulty,  the  descent 
on  the  western  side  being  very  bad  going.  Next  day  we  camped  at 
Tyak,  on  the  Sutlej,  which  had  been  flowing  on  the  left  of  our  route 
only  a  few  miles  distant,  but  invisible  to  us  owing  to  its  being  at 
the  bottom  of  a  deep  gorge.  On  the  23rd  we  marched  to  Shipki, 
crossing  the  river  on  the  ice,  elevation  9300  feet.  On  Christmas  Eve 
we  surmounted  our  last  obstacle,  the  Shipki  La  on  the  frontier — a 
climb  of  5000  feet,  mostly  in  snow,  and  a  drop  of  6000  feet  on  the  other 
side,  camping  at  Khab,  in  British  territory.  From  here  we  had 
eighteen  marohes  into  Simla,  finding  bungalows  at  every  stage  on  and 
after  December  28,  finally  arriving  at  Simla  on  January  11. 

The  area  we  surveyed'  with  the  plane-table  comes  to  about  40,000 
square  miles.  We  surveyed  the  Tsangpo  from  Shigatse  to  its  source, 
surveyed  the  Mansarowar  lake  region,  and  settled  the  doubtfal  points 
connected  with  it,  which  have  been  the  subject  of  much  discussion ;  we 
completed  the  survey  of  the  Sutlej  river  from  its  source  to  where  it 
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enters  British  territory,  and  surveyed  tbe  source  of  the  Gartok  branch 
of  the  Indus. 

The  triangnlation,  which  is  still  under  computation,  was  invaluable 
to  correcting  the  plane-table  work  and  fixiug  many  heights. 

The  oold  we  had  to  contend  against  was  at  times  very  severe ;  the 
lowest  minimum  we  recorded  was  —24°  Fahr.,  but  as  the  thermometer 
always  registers  its  lowest  on  clear,  still  nights,  it  is  not  a  good  guide. 
It  may  be  generally  said  that  when  the  air  was  still  the  oold  was  quite 
endurable,  and  on  sunny  days,  out  of  the  wind,  no  climate  could  have 
been  pleasanter.  When,  however,  the  wind  blew,  which,  I  am  sorry  to 
say,  was  generally  the  case,  no  clothing  ever  invented  was  sufiBcient 
to  keep  one  warm.  When  a  hurricane  occurred  on  a  cloudy  day,  our 
surveying  was  done  with  lightning  rapidity,  our  great  object  being 
to  hurry  on  to  the  friendly  shelter  afforded  us  by  our  tents ;  but  the 
constant  change  of  soenery,  and  the  interest  of  our  journey,  did  much 
to  counteract  the  discomforts  we  met  with. 

My  companions  will  agree  with  me  that  the  success  attending  our 
journey  was  in  Ihe  first  place  due  to  the  friendly  attitude  of  the 
Tibetans,  induced  by  the  cordial  relatious  which  Sir  Frank  Young- 
husband  had  established  with  the  Lhasa  (Government.  We  were  indeed 
glad  to  be  able,  by  only  two  or  three  months*  hard  work  on  our  part, 
to  prove  that  the  treaty  signed  at  Lhasa  was  not  merely  a  paper  one,  as 
might  so  easily  have  been  the  case,  but  that  it  inaugurated  an  era 
of  truly  friendly  relations  between  ourselves  and  the  Tibetans. 

I  am  greatly  indebted  to  my  companions.  Captain  Bawling  and 
Lieut.  Bailey,  for  the  ready  assistance  and  hard  work  they  underwent 
in  furthering  the  survey  work,  in  which  Captain  Wood  and  our  native 
surveyor.  Bam  Singh,  proved  themselves  sterling  workers. 


Note. — ^The  lecture  was  illustrated  by  lantern  slides  from  photographs  taken 
by  Mr.  J.  0.  White,  Mr.  H.  H.  Hayden,  Oaptain  C.  G.  Bawling,  and  the  lecturer. 


Before  the  paper,  the  Pbesident  said:  We  have  to  welcome  this  evening 
Major  Byder,  on  his  return  from  a  most  important  and  interesting  journey  in 
Tibet.  I  need  not  introduce  Major  Byder  to  the  meeting,  because  he  is  an  old 
friend,  and  most  of  you  will  remember  the  interesting  paper  he  read  a  little  moro 
than  three  years  ago  on  the  suhject  of  his  survey  with  Major  Davis  in  Yunnan.  I 
call  upon  Major  Byder  to  read  his  paper. 

After  the  paper.  Sir  Frank  Younghusband  :  Major  Byder  has  very  grace- 
fully acknowledged  that  the  success  of  his  expedition  was  due  to  the  friendly 
relations  which  I,  and  he  might  have  added  which  General  Macdonald  and  every 
officer  and  man  in  the  force,  was  able  to  establish  with  the  Tibetans,  and  that  is  all 
the  more  satisfactory  because  it  was  no  part  of  the  treaty  that  this  expedition 
should  take  place  from  Sbigatse  to  Gartok.  It  is,  however,  only  a  contributory 
factor  to  the  success  of  the  expedition,  and  the  expedition  would  never  have  taken 
place  at  all.  if  the  idea  had  not  onginated  in  the  fertile  brain  of  Mr.  Louis  Dane, 
the  Secretary  of  the  Gk)vemment  of  India,  in  the  Foreign  Department.  He  it 
was  who  first  put  this  idea  into  my  head,  and  after  I  had  thought  it  over  and 
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considered  the  ^o$  and  cons,  I  put  it  to  the  Tibetan  Government,  and  was  able  to 
obtain  from  them  consent  for  it  to  be  undertaken.  Howeyer,  even  then,  with  the 
idea  originated  and  with  the  approval  of  the  Tibetan  Government,  little  would  have 
come  of  it  if  we  had  not  been  able  to  obtain  the  services  of  really  efficient  agents, 
and,  fortunately  for  us  as  a  nation,  we  can  always  lay  our  hands  upon  almost  any 
number — certainly  in  Tibet  there  were  dozens  of  men  who  have,  not  merely  physical 
energy,  nor  merely  animal  courage,  nor  merely  professional  zeal,  but,  in  addition  to 
all  these,  that  good  heartedness  and  a  capacity  for  getting  on  with  all  kinds  of 
people,  and  tactfulness,  which  enables  them  to  carry  an  expedition  to  countries 
which,  but  for  this  tactfulness,  it  would  be  impossible  to  penetrate  at  all.  Among 
such  men  was  Major  Ryder,  who  on  a  previous  occasion  had  travelled  for  two 
years  in  Western  China,  and  had,  in  the  service  of  the  Government  of  India, 
surveyed  in  Burma  and  in  many  other  places  upon  the  Indian  frontier.  He  had 
lived  with  me  for  many  months  in  Tibet,  and  I  had  there  seen  and  been  able  to  test 
his  great  industry  and  his  capacity  for  surveying,  and  his  thorough  zeal  in  whatever 
he  imdertook,  whether  it  was  the  management  of  the  mess,  or,  as  he  had  to  do  at  this 
time  last  year,  organize  the  defences  of  a  post  as  we  had  to  at  Gyangtse  in  the  face 
of  the  enemy.  An  equally  good  man  was  Captain  Bawling,  who  had,  in  the  year 
previously,  made  an  excellent  expedition  into  Western  Tibet,  and  had  there  by  his 
tact  been  able  to  get  himself  out  of  some  exceedingly  nasty  positions  in  which  he 
found  himself  at  a  time  when  the  Tibetans  were  not  altogether  friendly  with  us. 
Captain  Wood  and  Lieut.  Bailey  were  similar  men,  and  it  was  due  to  their  tactfulness 
that  this  expedition  has  been  able  to  get  through  successfully  and  leave  a  good  dis- 
position behind  them  which  will  enable  future  travellers  to  fill  in,  I  hope,  a  great 
deal  that  is  still  left  to  be  done.  It  was  due  to  their  tactfulness  that  they  were  able 
to  get  this  expedition  through.  I  need  not,  however,  say  that  sending  this 
expedition  caused  all  those  who  had  originated  it  a  great  deal  of  anxiety,  for  we 
were  close  on  to  winter.  As  soon  as  negotiations  were  far  enough  advanced  for 
me  to  be  able  to  put  the  matter  before  the  Tibetans  I  had  done  so;  that  was 
well  on  to  September,  and  after  that  the  approval  of  the  Government  of  India 
had  to  be  obtained,  and  the  time  was  passing  by  till  it  was  on  the  verge  of  winter 
when  the  expedition  set  out.  This  was  one  cause  of  anxiety.  Another  cause  was 
that,  just  as  the  troops  were  being  withdrawn  from  Tibet,  it  could  hardly  have  been 
taken  as  the  precise  moment  in  which  to  launch  an  expedition  800  or  1000  miles 
into  the  unknown.  It  was,  however,  with  immense  relief  that  we  heard  of  the 
safe  arrival  of  this  party  in  India.  They  had  gone  all  the  way  from  Lhasa  either 
on  foot  or  on  ponies,  they  had  surveyed  the  whole  way  under  the  difficulties  so 
well  illustrated  in  Major  Byder's  lecture  and  in  his  slides,  and  they  had  come  out 
successfully.  This  would  have  been  a  magnificent  performance  if  it  had  been 
undertaken  in  the  very  best  of  weather,  and  at  a  time  when  we  could  count  upon 
the  absolute  friendliness  of  the  Tibetans ;  but  that  it  was  done  at  the  very  worst 
season  of  the  year,  and  at  a  time  when  we  could  only  hope  for,  but  feel  no  assurance 
in,  the  friendly  disposition  of  the  inhabitants,  1  think  shows  that  Major  Byder  and 
his  companions  have  done  a  work  which  has  most  thoroughly  earned  for  him  the 
highest  honour  of  the  Boyal  Geographical  Society,  which  we  are  all  very  glad  to  hear 
has  now  been  awarded  him.  I  only  hope  that  no  less  award  will  some  day  come  to 
his  leader.  Captain  Bawling.  We  must  all  congratulate  Major  Byder  and  his  com- 
panions most  warmly  on  the  success  which  has  attended  their  efibrts,  and  I  am 
sure  at  the  conclusion  of  this  meeting  we  shall  all  join  in  thanking  him  for  the  very 
valuable  paper  he  has  read  to  us,  and  for  the  very  striking  photographs  he  has 
been  able  to  put  upon  the  screen. 

Brigadier-General  Sir  Bonald  MacDonald;  I  am  afraid  I  have  very  little 
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to  add  to  what  Sir  Frank  Youoghasband  has  already  aaid.  I  can  only  say 
I  do  not  think  that  Major  Byder  in  any  way  exaggerated,  in  fact  he  did  not 
quite  sa£Bciently  draw  attention  to,  the  dangers  that  he  had  to  face  on  this 
expedition.  Sir  Frank  Tonnghosband  has  referred  to  the  fact  that  the  treaty  had 
only  lately  been  made,  and  although  he  had  been  very  successful  in  leaying  behind 
a  feeling  of  respect,  and  I  might  almost  say  admiration,  for  our  justice  and 
methods,  and  had  shown  even  the  dawn  of  friendship  with  Tibet,  yet  it  was  a  very 
big  risk  to  take  with  a  small  body  of  officers  with  practically  no  escort,  to  trust 
themselyes  to  the  Tibetans  on  a  journey  of  this  length.  I  think  I  may  almost  say 
the  dangers  of  the  winter  were  in  no  wise  exaggerated.  During  the  present  winter 
we  had  three  times  the  snow  on  the  pass  that  we  experienced  during  the  expedi- 
tion, and  there  can  be  no  doubt  that  had  Majo^  Ryder's  party  been  a  little  later,  he 
would  have  had  to  winter  at  Gartok  instead  of  being  here.  I  can  speak  myself  on 
the  work  he  did.  At  first  the  work  was  with  the  misBion  under  Colonel  Toung- 
husband,  and  I  have  no  knowledge  of  his  work  while  he  was  at  Kampa  Dzong ;  but 
when  the  survey  was  transferred  to  the  force  I  had  the  honour  to  command,  I  can 
testify  to  Major  Kyder's  zeal  in  his  geographical  work,  and  to  the  loyalty  with 
which  he  carried  out  the  necessary  plans  and  subsidiary  work  which  were  essential 
from  a  military  point  of  view.  As  regards  bis  work  at  Gyangtse  when  the  mission 
was  beleaguered  there,  every  one  who  has  seen  it  has  admitted  that  it  was  high- 
class  field  engineering,  and  there  is  no  doubt  that  what  he  did  in  the  way  of 
defending  the  post  added  greatly  to  the  comfort  of  those  who  had  to  undergo  the 
unpleasant  experience  of  sitting  there  waiting.  While  we  were  at  Lhasa  I  am 
afraid  I  had  somewhat  to  curtail  some  of  Major  Ryder's  more  ambitious  schemes  for 
extending  his  survey.  But  circumstances  would  not  admit  of  that;  but  even  so, 
I  think  that  when  all  the  results  are  compiled  they  will  show  that  he  has  a  very 
solid  mass  of  work  behind  him  which  will  add  largely  to  our  knowledge  of  a 
little-known  country,  and  I  cordially  agree  with  Sir  Frank  Tounghusband  that 
Major  Ryder  is  a  credit  to  the  cwps  of  Royal  Engineers,  and  thoroughly  deserves 
all  the  honour  which  the  Royal  Geographical  Society  can  show  him. 

Colonel  GoBE :  As  the  person  responsible  for  selecting  Major  Ryder  to  go  on 
this  mission,  it  has  given  me  great  gratification  to  hear  of  the  splendid  success 
which  has  attended  the  work  of  the  survey.  Major  Ryder  has  given  us  a  very 
modest  account  of  what  is,  I  think,  the  most  wonderful  bit  of  surveying  that  I 
can  call  to  mind.  Nobody  but  a  surveyor  who  has  taken  part  in  that  sort  of  work, 
and  under  those  difficulties,  can  thoroughly  realize  what  it  means  to  carry  on  a 
continuous  running  triangulation  in  a  mountainous  country  of  that  nature  and 
under  those  climatic  conditions.  The  day  is  always  too  short  for  the  work  to  be 
done ;  the  cold  is  such  that  the  fingers  get  numbed  and  refuse  to  do  their  work, 
and  one's  moustache,  if  one  incautiously  bends  low  enough  to  touch  the  instrument, 
freezes  on  to  the  theodolite  instantly.  The  problem  of  surveying  in  Tibet  has 
always  been  a  very  difficult  one  for  us  in  India.  For  mapping  the  greater  and 
more  important  part  of  the  country,  we  have  had  to  depend  on  the  work  of  native 
explorers  sent  in  disguise,  and  this  expedition  has  been  particularly  interesting 
to  us,  as  it  has  given  us  the  first  opportimity  we  have  had  of  testing  the  work  done 
by  these  native  explorers,  and  I  am  greatly  pleased  to  hear  of  the  accuracy  of  so 
much  of  their  work.  For  many  years  no  European  or  native  of  India  proper  has 
been  allowed  to  enter  those  parts  of  the  country,  and  so  we  have  had  to  try  and  get 
natives  from  the  borders  of  Tibet  who  can  talk  the  Tibetan  language,  and  were 
sufficiently  Tibetan-like  in  appearance  to  be  able  to  penetrate  the  country,  and 
then  teach  them  sufficient  rough  surveying  for  our  purpose.  The  Tibetans,  how- 
ever, have  always  looked  with  great  suspicion  on  such  men,  and  even  so  regard 
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tho0e  border  mercbants  wbo  babltually  cross  into  Tibet  for  trade  parposee.  Our 
trouble  bas  always  been  to  get  border,  men  wbo  bave  sufficient  intelligence  to  pick 
up  enougb  sunreying  to  do  any  good.  I  tbougbt  at  one  time  of  attaching  these  men 
to  regular  survey  parties  for  a  wbile,  so  that  tbey  migbt  kam  sometbing  of  real 
topograpbical  surreying  in  order  tbat  tbey  might  carry  out  their  exploration  work 
more  intelligently,  but  I  found  tbat  a  course  of  survey  work  so  smartened  them 
np  and  made  tbem  to  clean  tbat  there  was  no  cbance  of  mistakiog  them  for 
Tibetans.  We  used  to  teach  tbem  to  use  a  pmall  band-compass,  which  they  conld 
conceal  in  the  palm  of  tbeir  band,  and  tbey  paced  their  distances,  and  the  more 
experienced  of  them  could  take  a  latitude  with  a  small  sextant.  Though, 
properly  speaking,  tbey  could  not  map,  tbey  kept  a  field-book  in  wbich  tbey 
recorded  their  observations,  and  a  note-book  in  which  tbey  jotted  down  what 
sort  of  tbings  occurred  to  tbem ;  but  the  sort  of  things  that  occurred  to  them 
would  never  occur  to  a  man  wbo  wanted  to  make  a  map.  It  was  all  very  well 
when  you  had  an  boDCst  man,  because  he  would  do  bis  best,  and  when  be  oame 
to  a  difficulty  he  would  own  up  and  tell  you  of  it,  and  then  you  made  the  best  of 
it.  But  for  the  few  that  the  Qeograpbical  Society  knows  of,  there  have  been  many 
wbo  bave  been  hopeless  failures.  I  remember  a  man  who  went  across  the  frontier 
wbo  bad  bad  a  large  amount  of  training.  He  came  back  nine  or  ten  montbs  after- 
wards, and  we  were  delighted  to  get  bold  of  his  field-books,  and  we  started  to  see 
what  we  could  make  of  tbem.  The  first  thing  tbat  struck  me  was  that  they 
were  a  great  deal  too  clean ;  tbey  were  nicely  drawn  out  with  headings  and  columns 
and  so  on,  and  it  looked  rather  suspicious.  He  declared  they  were  bis  originals,  and 
so  we  went  on  and  made  the  best  of  tbem.  His  work,  however,  did  not  fit  in  well, 
and  it  was  out  a  good  bit,  and  bis  latitudes  would  not  fit  in  with  the  other  work. 
And  then  I  examined  bis  field-boqk  more  closely,  and  I  found  be  bad  got  all  his 
bearings  down  in  the  first  column  very  nicely,  but  tbey  had  been  put  in  as  an  old- 
fashioned  seaman  would  put  tbem  in,  in  points.  The  Fecond  column  was  prismatic 
compass  bearings,  but  a  glance  at  tbem  showed  tbey  were  simply  obtained  by 
multiplying  each  of  his  double  points  by  22^%  and  that  man  swore  be  had  taken 
tbem  with  the  prismatic  compass.  His  uncle  wss  an  old  and  honoured  explorer, 
and  what  I  am  afraid  was  the  case  was  tbat  when  he  came  back  from  his  trip  be 
went  to  his  uncle's  bouse,  and  between  them  tbey  made  up  a  new  field-book.  The 
work  went  the  way  of  a  good  deal  more :  it  found  its  way  into  the  waste-psper 
basket — at  leaet,  it  is  lying  in  the  office  unused.  Another  man  went  round  the 
great  bend  of  the  San-po,  where  that  river  turns  south  towards  India,  and  pene- 
trated southwards  to  the  limit  of  the  Tibetan  country.  He  was  then  caught  by 
the  Tibetans  and  taken  back  through  the  lower  part  cf  Tibet  bordering  on  Bhutan, 
and  then  set  free.  He  brought  back  his  work,  but  it  proved  to  be  useless  and  was 
not  utilized,  so  that  part  of  the  course  of  the  river  is  still  a  matter  of  some  un- 
certainty. I  think  that  Major  Byder  and  Captain  Bawling  bave  done  a  very 
wonderful  sarvey,  and  they  deserve  every  honour  tbat  can  be  conferred  upon  them. 
Mr.  Douglas  Freshfield  :  I  shall  not  detain  the  meeting  this  evening  more 
than  two  minutes.  There  are  certain  remarks  I  might  have  made  on  the  printed 
paper,  but  they  are  more  the  remarks  of  a  geographer  than  those  of  a  traveller,  and 
they  would  refer  to  technical  points  wbich  I  thick  it  would  be  unsuitable  to  bring 
forward  in  this  meeting.  I  will  only  congratulate  Major  Byder  on  having  done  one 
thing  which  will  be  very  welcome  to  all  mountaineers,  and  still  more  welcome  to 
all  schoolboys,  as  tbat  is  proved  there  is  not  to  be  a  new  highest  mountain  in  the* 
world — that  the  one  which  we  have  believed  hitherto  to  be  the  highest  still  remains 
the  highef  t.  I  would  like  to  warn  him  of  one  thing.  He  spoke  of  it  as  **  Everest.'* 
I  hope  the  word  "  Mount "  will  not  be  habitually  left  out,  and  I  will  tell  you  the 
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reason  why.  A  misguided  friend  of  mine,  a  Fellow  of  the  Royal  (Geographical 
Society,  went  to  the  backwoods  of  North  America  and  discovered  some  new  peaks 
among  the  Bocky  monntainp,  one  of  which  he  called  Mount  Freshfield.  He  went 
beck  again  next  year,  and  fouod  it  easy  to  climb,  and  then  he  wrote  **  Fresh 6eld 
has  proved  somewhat  of  an  impostor.**  I  hope  this  may  never  happen  to  Colonel 
Everest. 

The  Pbebidbkt  :  Captain  Rawling  and  Captain  Wood  are  present,  but  I  will 
not  call  upon  them.  We  know  what  splendid  work  they  both  did,  and  we  have  seen 
their  photographs,  hard  at  work  on  the  top  of  very  breezy  rocks.  The  Council,  I 
am  sure,  will  be  as  glad  as  I  am  to  find  that  our  opinion  has  been  so  fully  corroborated 
by  Sir  Frank  Younghusband,  Sir  Ronald  MacDonald,  and  Colonel  Gore,  regarding 
the  merits  of  Major  Ryder  and  as  it  will  be  my  duty  this  day  week  to  express  the 
Council's  feelings  on  that  subject,  I  need  say  no  more  now.  But  before  closing  the 
meeting,  I  cannot  help  saying  how  pleased  I  am  to  find  that  our  Gold  Medallist 
Nain  Singh,  and  the  other  pundits  sent  by  General  Walker  and  Colonel  Mont- 
gomerie  forty  years  ago,  were  as  accurate  in  their  observations  as  they  were 
courageous  and  loyal  to  their  employers.  I  will  now  ask  the  meeting  to  pars  a 
cordial  vote  of  thanks  to  Major  Ryder  for  the  admirable  paper  he  has  read  to  us,  and 
for  the  illustrations  he  has  shown  us. 


ON  THE  NILE  FLOOD  AND  ITS  VARIATION.^ 

By  Oaptain  H.  G.  LYONS,  F.B.G.S.,  F.G.S.,  Dlreotor-General  Survey 
Department,  Egypt 

Nile  Gauge  Becards. — The  data  available  for  a  disonssion  of  the  Nile 
floods  are  not  inconsiderable,  but  the  greater  part  of  tbem  are,  unfortu- 
nately, of  very  unequal  value  on  aooount  of  the  irregularity  of  the 
readings  at  the  Boda  nilometer,f  and  of  the  falsification  of  its  records, 
which  is  stated  to  have  taken  place  in  earlier  times  in  order  to  increase 
the  revenue.     They  may  be  summarized  as  follows  : — 

1.  Readings  of  the  Boda  nilometer  from  700  a.d.  to  1903,  but  the 

readings  for  many  years  are  missing. 

2.  Beadings  of  the  Nile  gauge   at  the  Delta  Barrage  from  1846 

to  1878. 

3.  Beadings  of  the  Nile  gauge  at  Aswan  from  1869  to  the  present 

time. 

4.  Beadings  of  the  Nile  gauge  at  Wadi  Haifa  from  January,  1890,  to 

the  present  time. 

5.  Beadings  of  the  Khartum  Nile  gauge   from  1860  to  1883,  and 

from  1900  to  the  present  time. 
The  Aswan  series  of  gauge-readings  is  the  most  complete,  and  will 
be  used  as  the  basis  of  this  discussion.     At  the  present  time  it  may  be 
considered  that  the  Aswan  dam,  though  its  open  sluices  admit  as  free  a 


♦  Continued  from  p.  272.    Diagrams,  p.  368.  f  At  Cairo 
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passage  of  the  flood-waters  as  possible,  affeots  the  old  gauge,  which  is 
some  5  kilometres  down-stream  of  it,  and  renders  comparisons  between 
readings  at  the  present  and  those  previous  to  1901  unsatisfactory ;  but 
the  gauge  at  Wadi  Haifa  has  been  in  existence  since  1890,  and  can 
therefore  be  used  to  confirm  and  complete  the  Aswan  records. 

The  Aswan  and  Haifa  gauges  have  a  great  advantage  over  those 
situated  lower  down  the  river,  in  that  the  whole  flood  of  the  river  must 
pass  in  the  river-channel  at  these  points.  Lower  down  the  valley  the 
flood-level  of  the  river  rises  above  the  level  of  the  country,  and  in 
years  of  high  flood  the  embankments  which  should  retain  the  waters  in 
their  bed  may  be  breached;  thus  a  lower  gauge- reading  will  be 
recorded  in  the  viciDity  than  if  the  whole  flood  has  been  confined  to  the 
river-channel.  Also  the  normal  flooding  of  the  cultivated  lands  above 
Cairo  takes  a  large  amount  of  water  from  the  river  at  the  time  of 
highest  flood,  so  that  the  maximum  range  of  the  flood  is  not  as  high 
in  tbe  years  when  the  Eoda  or  Delta  Barrage  gauges  have  to  be  used  as 
if  only  Aswan  or  Wadi  Haifa  readings  could  be  employed.  Since,  how- 
ever, the  Aswan  readings  are  available  from  1869  only,  it  is  necessary 
to  employ  those  of  the  Boda  gauge  at  Cairo  from  1825  to  1870;  before 
this  there  is  a  period  of  twenty-four  years  for  which  there  are  no 
records. 

The  Eoda  gauge,  from  its  long  teiies  of  observations,  would  be  of 
iDestimable  value  if  its  records  were  trustworthy,  but,  unfortunately, 
this  has  not  always  been  the  case.*  For  many  years  past,  at  least  for 
two  centuries,  the  sheikh  of  the  nilometer  has  been  in  the  babit  of 
recording  the  height  of  the  Nile  by  marks  on  the  wall,  and  by  the  steps 
of  the  well  in  which  the  nilometer  column  is  erected,  instead  of  by  the 
scale  of  cubits  which  is  cut  on  the  column.  The  cubits  which  are  used 
by  him  are  on  the  average  0*54  metre  in  length  from  the  first  to  the 
sixteenth  cubit  inclusive,  0*27  metre  from  the  seventeenth  to  the 
twenty-second  cubit  inclusive,  and  0*54  metre  for  the  twenty-third  and 
all  higher  cubits. 

The  values  given  by  Ch^luf  and  by  WillcocksJ  for  the  lengths 
of  the  cubits  difler  slightly.  Cubits  14,  15,  and  16  have  been 
given  by  the  latter  as  0*48  metre  to  0-49  metre  only.  However,  the 
method  of  observation  was  certainly  not  one  of  great  accuracy,  and  no 
considerable  error  will  be  introduced  into  the  discussion  of  the  yearly 
maxima  if  the  values  given  by  Willcocks  are  taken  as  being  correct. 


♦  See  also  *  Deecription  de  TEgypte,'  vol.  18  (Paris :  1825) ;  Manoug,  *  Donnees 
utilee  sur  la  crue  du  Nil'  (Alexandrie:  1882);  Ardagh,  Froc.  R.G.8.,  1889.  p.  28; 
Manoug,  Proo,  B.G,8.,  1889,  p.  245. 

t  *  Le  Nil,  le  Soudan  et  I'Egypte,'  pp.  84  and  87  (Paris :  1891) ;  but  the  values  on 
these  two  pages  do  not  agree. 

t  *  Egyptian  Irrigation,'  App.  V.  p.  472.    London :  1899. 
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XTnfortnnately,  no  original  dooaments  earlier  than  1873  a.d.  now 
exist  in  the  Ministry  of  Public  Works,  Cairo,  by  which  these  readings 
may  be  verified.  The  series  published  by  Ali  Pasha  Mubarik,*  which  is 
supposed  to  have  been  taken  from  original  documents,  is  given  for 
Mohammedan  years,  and  when  the  beginning  of  a  year,  the  Ist 
Moharrem,  falls  near  the  date  when  the  Nile  is  highest,  there  is  some 
doubt  to  which  year  the  recorded  maximum  belongs,  as  no  day  of  the 
month  is  mentioned.  From  1846  to  1878,  however,  there  is  a  series  of 
readings  at  the  Delta  Barrage,  25  kilometres  down-stream  of  the  Boda 
gauge,  which  serves  as  a  control.  It  will  then  be  best  to  take  the 
maximum  readings  as  given  by  Tissot,!  where  the  date  of  the  maximum 
reading  recorded  is  given  for  each  year4  There  is  another  series  from 
1737  A.D.  to  1800,  which  appears  to  have  been  recorded  under  similar 
conditions,  the  range  being  much  the  same ;  and  when  the  readings  are 
converted  to  metres  in  the  same  way  as  those  from  1825  to  1872,  the 
mean  maximum  is  7*02  metres  for  the  former  as  compared  with  7-17 
metres  for  the  latter. 

The  Delta  Barrage  §  records  are  less  ambiguous.  They  extend  from 
1846  to  1872,  and  were  kept  daily  for  the  whole  year,  and  not  for  the 
flood  only.  No  originals  of  these  apparently  exist  in  Egypt  now,  but 
the  maxima  are  given  in  *Statistique  Q6n6rale  de  rEgypt,'||  and 
copies  of  all  the  observations  were  sent  by  Stone  Pasha  in  1880  to 
Colonel  Donnelly,  by  whom  they  were  given  to  the  Science  and  Art 
Department,  Londou,!  but  these  cannot  now  be  traced.  On  the  whole, 
these  two  sets  of  readings  agree  fairly  well  (Table  XII.),  and  the  mean 
difference  between  them  is  0*30  metre,  which  is  not  very  far  from  the 
difference  obtained  by  using  the  flood-slope  of  1 :  10,  300,  and  a  distance 
of  25  kilometres,  i.e.  0*26  metre.** 


*  *£1  Khitat  el  Taufikia  el  Gedida  li  Mist  el  Kahira,'  chap,  xviii.  Cairo: 
1306  A.H. 

t  *  Statiatiqne  de  PEgyple.'    Cairo  :  1883. 

X  It  should  be  mentioned  that  the  original  obeervations  were  made  according  to  the 
Coptic  (Julian)  calendar,  and  Ali  Pasha  Mubarik  has  con?erted  them  into  the  corre- 
sponding Mohammedan  years.  Here,  however,  an  error  has  crept  in.  No  Nile 
maximum  occurred  in  the  year  1270  of  the  Hegira,  one  falling  at  the  end  of  1269  a.m., 
and  the  next  at  the  beginning  of  1271  A.H.,  though  he  has  recorded  that  for  1271  a.u., 
as  if  it  belonged  to  the  yeitr  1270  a.u.,  and  so  on.  Thus  all  the  Nile  floods  from  1854 
to  1862  are  given  a  year  too  early ;  but  by  recording  the  flood  of  1862  to  both  1278  a.u. 
and  1279  A.H.,  the  years  after  this  have  been  made  correct. 

§  A  point  25  kilometres  below  the  Roda  Nile  gauge,  whore  the  Roseita  and 
Damiette  branches  diverge,  the  real  apex  of  the  Delta. 

il   Cairo:  1879.    Also  see  Fritz,  in  MeteorologUche  ZeiUchrift,  1880,  p.  303. 

t  Nature,  vol.  25,  p.  269,  January  19, 1882. 

•*  Willcocke,  *  Egyptian  Irrigation,*  plate  ii.    LoDdon  :  1900. 
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TABLE  XII. 

Maximum  reading. 

Year.  —  —       -         — DUference. 

Roda  gauge.  Barrage  gauge. 

metres.  metres.  metre. 


1846 

1      7*55 

7*24 

-0-31 

1847 

7-10 

6-48 

-0-62 

1848     I 

1     7*70 

7-63 

-0-17 

1849     1 

1      7-68 

7-35 

-0-33 

1850     1 

6-46 

6-13 

-0-33 

1851 

7-77 

7-38 

-0-39 

1852 

6-35 

6-01 

-0-34 

1853     1 

7-77 

7-76 

-0-01 

1854 

7-55 

7-50 

-0-06 

1855 

6-20 

5-94 

-0-26 

1856     1 

7-76 

7-46 

-0-29 

1857 

6-48     , 

6-09 

-0-39 

1858 

6-40     ' 

6  07 

-0-38 

1859 

6-32 

6-90 

-0-42 

1860     1 

7-67 

7-27 

-0-40 

1861      t 

7-90 

7-73 

-0-17 

1862 

7-04 

6-65 

-0-39 

1863     ! 

8-11 

7-73 

-0-38 

1864     1 

6-95 

6-80 

-016 

1865     1 

7-02 

6-52 

-0-50 

1866 

8-31 

7-76 

-0-56 

1867 

6-46 

6-38 

-0-08 

1868 

6-87 

5-83 

-0-04 

1869 

8-40 

7-85 

-0-55 

1870 

7-92 

7-50 

-0-42 

1871 

7-38 

7-48 

+0-10 

1872 

7-65 

7-32 

-0-33 

1 

Roda 

Barrage =0-30 

The  daily  readings  of  this  gauge  for  1846-7-8-9  are  given  by  Jomard 
and  Malte-Brun,*  and  6-day  means  for  1846-1861  have  been  published 
by  d'Arnaud.f  • 

In  about  seven  or  eight  years  the  differences  are  irregular,  due 
perhaps,  in  some  cases,  to  breaching  of  banks,  perhaps  to  incorrect 
records,  but  in  three  cases  the  years  are  those  of  exceptionally  high 
floods,  and  thus  the  20  or  30  centimetres  will  not  affect  the  argument. 
Generally,  then,  it  may  be  said  that  as  far  back  as  1846  the  data  are 
sufficiently  reliable.  If,  then,  the  Koda  gauge  records  are  so  far  reliable, 
it  would  seem  that  the  others  from  1827  to  1845  might  also  be  accepted, 
though  at  this  time  there  is  no  other  gauge  to  confirm  them.  It 
happens,  however,  that  from  1827  to  1839  the  floods  of  1829  and  1834 
alone  exceed  the  mean  of  the  maximum  readings  1827-1872,  and  there- 
fore confirmatory  evideuco  that  twelve  of  these  years  were  abnormally 
low  is  very  desirable.  That  in  1829  the  flood  was  an  exceptionally  high 
one  is  mentioned  by  Barker :(  in  a  letter  dated  September  1,   1829. 


♦  BuU.  Soc.  Qiog.  Parts,  April,  1864. 

t  *M^inoire8  de  rinstitut  Egyptien/  t.  1,  p.  115.  Parifl:  1861.  Also  ZeiUckr.f. 
AUg.  Erdkundey  Bd.  14. 

X  'Syria  and  Egypt  under  the  Last  Five  Sultans  of  Tuikey,'  vol.  11,  p.  110. 
London:  1876. 
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Onrzon  *  mentionB  that  in  1833  the  flood  was  feeble  and  late,  so  that  on 
Angnst  28  9  feet  more  were  needed  to  ensure  an  average  crop.  The  years 
1836  and  1837  were  very  low,  especlallj  the  latter,  and  this  is  recorded 
by  Holroydjf  who  says,  "the  rise  of  the  Nile  this  year  (1837)  is  less 
than  it  has  for  been  five  or  six  years  past ; "  and  also  by  Bowring4 
Bnssegger  also  mentions  that  the  Blue  Nile  had  already  fallen  at 
Khartum  2  feet  on  August  20, 1837,  though  it  rose  again  on  August  30.§ 

Lef§bvre  says  that  of  the  five  years  1839-1843,  during  which  he 
was  in  Abyssinia,  two  had  excessive  rainfall,  while  three  were  de- 
ficient. I  These  would  correspond  with  the  high  floods  of  1840,  1841, 
and  1842,  and  the  low  ones  of  1839  and  1843,  so  the  numbers  of  dry 
and  wet  seasons  seem  to  be  misplaced. 

Thus  we  may  accept  the  Boda  gauge-readings  as  sufficiently  accurate 
for  investigating  the  qaestion  of  the  yearly  variation  of  the  Nile  flood. 

The  Aswan  gauge  was  established  by  Mahmud  Pasha  el  Felaki  in 
1869,  on  the  island  of  Elephantine,  in  the  same  covered  stairway  as  the 
ancient  Egyptian  nilometer,  but  on  the  other  wall  face.  For  this  daily 
readings  are  available  from  June  19,  1869,  to  the  present  date,  except 
during  an  interval  from  November  13, 1869,  to  March  1,  1870,  during 
which  no  readings  were  recorded;  the  scale  is  in  piks  and  qirats; 
1  pik  =  24  qirats  =  0*540  metre. 

The  gauge  at  Wadi  Haifa  was  built  in  1890,  and  daily  readings 
exist  from  the  beginning  of  January,  1890,  to  the  present  time. 

At  Berber  a  gauge  was  erected,  and  the  reading  was  recorded  daily 
durlDg  the  flood  for  the  years  1880-1-2-3. 


Year.  From.  i  To. 


1880 
1881 
1882 
1883 

1            June  10 

1               ,.     10 

i               ,.     11 

September  26 
October  9 

J* 

9 

In  1900  a  new  gauge  was  erected  here,  but  no  connection  between 
the  old  and  the  new  series  of  readings  could  be  established. 

Thd  old  Khartum  gauge  was  erected  in  1864,^  when  Musa  Pasha 
was  governor  of  the  Sudan,  and  the  daily  readings  were  taken  from 
the  first  commencement  of  the  rise  till  the  flood  was  past.  It  is  not 
known  whether  these  began  in  1865,  but  the  only  series  of  daily  gauge- 


♦  *  Vieits  to  the  Monaeteriea  in  the  Levant,*  p.  27.    London :  1850. 

t  *  Egypt  and  Mohamed  Ali  Pasha  in  1837,'  p.  28.    London :  1838. 

X  *  A  Report  on  Egypt  and  Candia/  p.  14.    London :  1840. 

§  '  Keisen  in  Europa,  Asien  und  Afrika/  vol.  4,  p.  413.    Stattgart :  1844. 

II  *  Voyage  en  Ahyssinie,'  vol.  8,  p.  10.    Paris  :  1840. 

t  Fet.  Mitt.,  1864,  p.  308. 
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readings  at  Khartum  which  now  exists  is  from  1869  to  1883 ;  these 
were  taken  daily  from  about  the  middle  of  May  till  the  end  of  October, 
or  the  early  part  of  November. 


1869. 

May  19 
Nov.  9 

1870. 

May  19 
Oct.  29 

1871. 

May  17 
Sept.  28 

1872. 

May  8 
Oct  2 

1873. 

1874. 

May  8 
Nov.  9 

1875. 

1  May  8 
!  Nov.  9 

1 

1876. 

From    ... 
To 

May  11 
Sept  24 

Mays 
Nov.  9 

1877. 

May  10 
Oct.  15 

1878. 

May  10 
Oct.  29 

1879. 

1880. 

May  10 

Oct  29 

1881. 

May  8 
Oct  29 

1882. 

May  19 
Oct.  29 

1883. 

From    ... 
To        ... 

May  10 
Oct  29 

May  19 
Oct  29 

1 

These  were  interrupted  by  the  Mahdibt  revolt,  and  were  not  resumed 
until  1900,  from  which  date  they  have  been  recorded  daily  throughout 
the  year  up  to  the  present  time.  It  has  not  been  possible  to  determine 
the  site  of  the  old  gauge  of  1869-83  with  sufiBcient  accuracy  to  refer 
the  readings  of  the  present  gauge  to  it. 

Therefore,  by  utilizing  the  Boda  gauge-readings  from  1825  to  1872, 
and  the  Aswan  gauge  readings  from  1871  to  1902,  and  the  Wadi  Haifa 
gauge  for  any  subsequent  years,  we  have  a  series  of  maximum  readings 
of  the  Nile  flood  for  80  years,  which  are  very  fairly  accurate,  since  for 
almost  every  year  there  was  another  gauge  which  was  simultaneously 
recording  the  river-levels : — 


Period. 


1825-1845 
1815-1872 
1871-1902 
1891-1904 


Gauge.  Verified  by 


Roda  Barker,  Holroyd,  Bowring,  Curzoo.  etc. 

,,  Delta  Barrage  gauge. 

Aswan  '     Roda,  Barrage,  and  other  gauges. 

Wadi  Haifa  ,    Aswan  and  many  other  gauges. 


These  maxima  may  be  graphically  represented  by  plotting  them 
as  differences  from  the  mean  value  of  the  series,  as  has  been  done  in 
Fig.  V. 

Gauge-readings  furnish  only  the  level  of  the  water  surface  from 
day  to  day,  and  not  the  volume  of  the  water  flowing  past,  which  is 
really  required.  At  Aswan  a  number  of  discharges  were  measured  and 
a  discharge-table  computed,  by  which  the  volume  flowing  past  that 
point  at  any  given  reading  of  the  gauge  could  be  determined.*  At 
Khartum  on  the  Blue  Nile,  and  at  Dueim  on  the  White  Nile,  and  on 
the  Atbara  discharges  have  been  measured  in  1902  and  1903,  from  which 
the  volume  of  the  floods  of  these  years  can  be  calculated  with  fair 
accuracy;  these  have  been  already  discussed. 


♦' rerennial  Irrigation;  App.  III.    Table  I.    Cairo:  1894. 
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The  yolume  disoharged  by  the  Nile  in  flood  represents  the  surface 
run-off  of  the  rainfall  of  the  catchment  basin,  while  that  of  the  rest  of 
the  year  is  due  to  what  has  percolated  into  the  ground  and  fed  the 
springs ;  it  is,  therefore,  the  Tolame  discharged  by  the  river  in  flood 
which  should  be  used  in  comparing  the  floods  of  different  years,  and  the 
maximum  gauge-readings  of  different  years  do  not  accurately  represent 
this.  As,  however,  it  will  be  necessary  to  discuss  as  long  a  series  of 
floods  as  possible  to  see  if  they  show  any  traoe  of  periodicity,  whether 
a  group  of  years  of  low  flood  is  followed  by  a  group  of  years  of  high 
flood  with  any  regularity,  it  will  be  necessary  before  1869  to  employ 
the  records  of  the  Boda  nilometer  or  those  taken  at  the  Delta  Barrage. 

When  discharge  observations  are  not  available,  the  floods  of  various 
years  can  be  represented  in  the  following  manner,  which  is  more 
accurate  than  the  maximum  gauge^readings  if  daily  readings  are  avail- 
able :  Five-day  means  *  of  the  readings  are  taken  for  each  year,  and 
the  average  reading  of  each  five-day  period  for  all  the  years  is  taken ; 
then  the  difference  between  a  five-day  meafi  for  year  and  for  the 
corresponding  period  of  the  seiies  of  years  will  show  when  the  flood  is 
above  or  below  the  average  for  each  such  five-day  period.  The  sum  of 
these  differences  furnishes  a  good  means  of  comparing  the  different 
floods,  though  it  is  inferior  to  actual  measurements  of  the  discharge, 
since  by  using  the  sum  of  these  differences  it  is  assumed  that  the  dis- 
charge increases  in  direct  proportion  to  the  rise  of  the  gauge,  whereas 
the  discharge  increases  more  rapidly,  and  a  0*10  metre  rise  at  flood  stage 
corresponds  to  a  larger  volume  of  water  passing  than  a  rise  of  the  same 
amount  at  a  lower  stage  of  the  river,  while  a  gauge  reading  on  a  rising 
stage  represenis  a  larger  discharge  than  the  same  reading  on  a  falling 
stage. 

As,  however,  it  is  neoesfiary  to  employ  the  maximum  readings  as  a 
basis  of  comparison  between  the  floods  of  different  years  before  1869, 
it  will  be  well  to  examine  the  relation  between  tlie  floods  of  the  years 
1871  to  1902  as  shown  by— 

(a)  The  volume  of  water  discharged  between  July  1  and  October  31. 

(6)  The  sum  of  the  differences  between  the  five-day  means  and  the 
average  five-day  mean  between  July  1  and  October  31. 

(c)  The  maximum  gauge-readings. 

If  three  curves  are  plotted  representing  the  relative  magnitudes  of 
thirty-four  Nile  floods  at  Aswan  according  to  the  three  methods  above 
described,  it  is  interesting  to  notice  how  closely  they  follow  each  other. 
Taking  the  curve  of  the  "  volumes  discharged  "  as  the  most  accurate, 
the  curve  of  "  differences  from  mean  gauge  '*  follows  it  closely,  being 
sometimes  slightly  above  it,  at  other  times  slightly  below  it.  The 
agreement  of  the  curve  of  **  maximum  gauge-readings  "  is  less  satis^ 
factory,  as  would  be  expected ;  though  it  usually  agrees  fairly  well,  on 


•  That  is,  1-5, 6-10, 11-1.%  16-20,  21-26,  26  to  the  end  of  the  montli. 
No.  IV.— October,  1905.]  2  k 
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ODe  or  two  ocoafiions  it  differs  markedly;  for  instance,  in  1881, 1882, 
and  in  1896.  However,  it  may  be  claimed  that,  for  the  purpose  of  the 
present  investigation,  the  carves  of  'Mifferenoes  from  mean  gauge" 
may  fairly  be  nsed  as  a  close  approximation  to  the  volame  discharged 
for  places  such  as  Wadi  Haifa  and  Khartum,  1869-1880,  where  daily 
readings  for  a  series  of  years  are  available,  while  the  curve  of  maximum 
gauge-readings  will  reproduce  generally  the  shape  of  ''volume  dis- 
charged '*  curve,  though  occasionally  diverging  from  it  to  some  extent. 
It  ia  the  *'  maximum  reading  "  curve  alone  which  is  available  for  Roda 
and  the  Delta  Barrage  *  observations. 

We  therefore  possess  fidrly  reliable  records  of  the  maximum  readings 
of  the  Nile  floods  for  eighty  years  past.  As  far  as  1846  these  records 
can  be  controlled  by  the  records  of  other  gauges,  and  before  that  date 
the  contemporary  evidence  of  travellers  and  residents  enables  us  to 
verify  several  of  the  more  important  years.  These  data  should  show 
some  signs  of  an  alternating  series  of  high  and  low  floods,  that  is  of  a 
periodicity  in  the  floods^if  such  does  exist  Brtioknerf  has  shown  a 
periodicity  in  rainfall  of  thirty- five  years  from  maximum  to  maximum, 
which  he  traces  generally  throughout  the  continental  areas  of  the  world, 
and  which  might  be  expected  to  appear  here  also. 

In  examining  the  Nile  floods  records  for  traces  of  periodicity,  it  must 
be  remembered  that  it  is  the  variation  of  the  Abyssinian  rainfall  which 
is  really  being  discussed,  and  the  flood  is  used  as  being  a  convenient 
expression  for  the  run-off,  which  is  assumed  to  bear  a  fairly  constant 
proportion  each  year  to  the  rainfalL  No  data  exists  by  which  this 
assumption  may  be  verified,  but  it  is  probably  a  reasonable  bne. 

Flood  Discharge,  1869-1902.— In  Table  XIII.  is  given  the  volume 
discharged  in  each  year  from  1869  to  1902  from  July  1  to  October  31, 
which  has  been  computed  from  the  discharge  table  given  by  Sir  W. 
Willcocks.^  The  ratio  between  floods  of  different  magnitude  bears  out 
what  has  been  deduced  from  two  years'  discharges  at  Khartum  (see 
pp.  264,  265),  namely,  that  an  abnormally  low  Nile  is  about  two-thirds 
of  the  volume  of  a  normal  flood,  while  a  maximum  flood  is  nearly  the 
double  of  an  abnormally  low  flood.  These  proportions  should  naturally 
be  reproduced  in  the  Abyssinian  rainfall  of  these  years,  but  observations 
there  are  as  yet  too  few  to  show  this  clearly. 


*  Except  for  the  years  1846-Gl,  for  which  five-day  means  have  been  published  by 
d'Amaad. 

t  *  Klimaschwankungen.'    Vienna :  1890. 

;  *  Perennial  Irrigation,*  App.  III.,  Table  1.    Cairo:  1894. 
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TABLE  XIII. 
VoLUMK  OF  Flood  at  Aswan,  July  1  to  Octobeb  81,  ih  Millxoks  of  Ctbic  Mrtres. 


Mean  of         Vari«tfon  from 
Ave  jt$n.       flT»-7ear  meao. 


- 

-  - 

—        -   ~- 

Tear. 

Batioto 
mean  flood. 

Volome. 
77,188-6 

Variation 
from  mean. 

1869 

1-18 

+11.966-4 

1870 

1-28 

80.188-5 

+14,996-8 

1871 

1-06 

68.871-8 

-f  3,188-6 

1872 

1-11 

72,066-4 

+  6,877-2       ' 

1873 

0-84 

55,004-4 

-10,188-8 

J  874 

1-26 

82.622-6 

+17.434-4      ' 

J  876 

1-10 

71.896-9 

+  6.708-7      . 

1876 

1-09 

70,878-2 

+  6,690-0 

1877 

0-70 

46,684-2 

-19,604-0 

1878 

1-24 

80,o82-3 

+16,394-1 

1879 

1-14 

74,187-8 

+  8,999-6       1 

1880 

0-98 

64,21o-9 

-      972-3      1 

1881 

0-93 

60,669-2 

-  4.619-0 

1882 

0-84 

64.633-7 

-10.554-:i 

1883 

1-04 

67,806-7 

+  2.618-5 

1884 

0-83 

64.427-2 

-10,761-0 

1H85 

0-99 

64,658-3 

-      529-9 

1886 

0-91 

69,383-6 

-   5,864-7 

1887 

1-19 

77,619-6 

+12,431-4       j 

IH88 

0-72 

46,801-6 

-18.386-6 

1889 

1-00 

64,886-0 

-      302-2 

1890 

1*12 

73.177-8 

+  7.989-6 

1891 

1-01 

65,644-8 

+      866-6 

1892 

1-20 

78,279-7 

+  13,091-6 

1893 

0-99 

64,486-9 

-      702-3 

1894 

1-22 

79.462-6 

+14.-274-3 

1895 

M5 

76.009-9 

+  9.821-7 

1896 

1-06 

69.465-2 

+  4.267-0 

1897 

0-89 

67.885-4 

-  7.302-8      , 

1898 

1-07 

69.473-8 

+  4.285-6 

1890 

0-68 

41,001-1 

-24,187-1 

1900 

0-89 

58,088-4 

-  7,099-8 

1901 

0-87 

66,626-8 

-  8,661-4       « 

nm 

0-63 

41,442-6 

-23.745-6 

1903 

0-89 

68,190-4 

-  6.997-8       1 

7.0.661-7 

+  6.249-1 

71.669-6 

+  6,366-9 

69.992-2 

+  4,689-6 

70.493-6 

+  5,190-9 

66.197-3 

-      105-8 

70.312-8 

+  5,010-2 

68.626-9 

+  3.3-23-3 

67.089-7 

+  1,787-1 

66.047-9 

-      264-7 

66.867-8 

+  1,666-2 

64,302-7 

-      999-9 

60,350-5 

-  4.962-1 

60.439-0 

-   4.863-6 

60,171-9 

-   6.130-7 

64,769-1 

-      533-5 

60,668-0 

-  4.734-6 

62.659-8 

-   2.642-8 

64.363-7 

-      938-9 

65.606-0 

+      303-4 

66,738-0 

+      486-4 

69.274-8 

+  3.972-2 

72.190-1 

+  6.887-6 

72.666-6 

+  7,264-0 

73.338-6 

+  8.036-0 

69,259-8 

+  3,967-2 

70,267-4 

+  4,964-8 

62.666-1 

-   2,737-6 

69.180-8 

-  6.121-8 

66.595-1 

-  8,707-6 

63.306-5 

-11.996-1 

61,049-9 

-14, 252-7 

Moan    ...    65, 188-2 


Mean     ...     66,302-6 


It  will  be  notioed  that  the  mean  volume  diflcharged  is  65,188  million 
cubic  metres,  which  is  not  much  greater  than  that  obtained  from  the 
Khartum  observations  for  1903,  a  year  somewhat  below  the  normal, 
although  the  Aswan  volume  includes  the  discharge  of  the  Atbarai 
and  also  that  which  the  White  Nile  was  contributing,  a  quantity  which 
in  July  and  October  is  not  inconsiderable,  though  small  in  August 
and  September  (see  Table  VI.).  These  Aswan  values  would  appear, 
therefore,  to  be  rather  below  the  truth.  In  the  memoir  where  thj 
discharge  table  is  published,  no  details  are  given  of  the  observations 
from  which  the  table  was  computed.  The  greater  discharge  when  the 
nver  is  rising  than  when  it  is  falling,  for  the  same  gauge-reading  is 
mentioned,  but  it  is  not  stated  how  this  was  dealt  with  in  preparing  the 
table.    However,  though  the  totals  may  be  rather  low,  their  ratios  to 

2  £  2 


Digitized  by 


Google 


404 


ON  THE  NILE  FLOOD  AND  ITS  VARIATION. 


one  another  should  not  be  appreciably  altered,  and  for  the  present 
investigation  it  is  these  ratios  whioh  are  required. 

In  1904,  the  yolnme  of  the  flood  calcalated  in  the  same  way  was 
49,020-8  millions  of  cubic  metres,  being  0-75  of  a  mean  flood. 


TABLE  XIV. 
Maximum  Readings,  Aswan  Gauge. 


A.D. 

Metres. 
8-25 

Difference 
from  meao. 

+0-1-1 

Five-ye&r 
mean. 

Difference 
from  mean. 

1871 

_ 

1872 

8-27 

+0-16 

— 

— 

1873 

7-66 

-0-45 

8-30 

+0-15 

1874 

8-97 

+0-86 

8-39 

+0-24 

1875 

8-36 

+0-26 

8-01 

-0-14 

1876 

8-68 

+0-57 

8-32 

+0-17 

1877 

6-40 

-1-71 

8-25 

+0-10 

1878 

9-21 

+  1-10 

8-14 

-0-01 

1879 

8-59 

+0-48 

8*03 

-0-12 

1880 

7*82 

-0-29 

8-35 

+0-20 

1881 

8-14 

+0-03 

8-15 

0-00 

1882 

8-00 

1        -0-11 

7-97 

-0-18 

1883 

8-18 

+0-07 

8-02 

-0-13 

1884 

7-73 

;        -0-88 

8-00 

-0-15 

1886 

8-05 

'        -0-06 

8-16 

+0*01 

1886 

8-04 

'        -0-07 

7-94 

-0-21 

1887 

8-81 

+0-70 

8*07 

-0-08 

1888 

7-08 

1        -1-08 

8-20 

+0-05 

1889 

8-36 

+0-25 

8-16 

+0-01 

1890 

8-72 

+0*61 

8-18 

+0-03 

1891 

7-84 

1        -0-27 

8-31 

+0-16 

1892- 

8-88 

'        +0-77 

8-36 

4-0-21 

1893 

7-75 

-0-36 

8-35 

+0-20 

1894 

8-61 

+0-50 

8-51 

+0-36 

1895 

8-68 

4-0-57 

8-30 

+0-15 

1896 

8-63 

+0-52 

8-47 

4-0-32 

1897 

7-80 

-0-31 

8-08 

-0-07 

1898 

8-63 

-fO-52 

7-93 

-0-22 

1899 

6-67 

-1-44 

7-77 

-0-38 

1900 

7-91 

-0-20 

7-55 

-0-GO 

1901 

7-91 

-0-20 

_ 



1902 

7-82 

-0-29 

1          - 

— 

Tables  XVI.  and  XVII.  contain  the  maximum  readings  of  the  Boda 
gauge  from  1736-1800,  and  from  1825  to  1872,  together  with  the 
differences  from  the  mean  maximum  and  also  the  five-jear  means. 
Table  XVIII.  contains  the  same  for  the  Barrage. 
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TABLE  XV. 
Maximum  Rradings  of  Roda  Gadob. 


A.D. 


1825 
1826 
1827 
1828 

18  V 

1830 

1831 

1832 

1838 

:  1834 

1835 

1836 

1837 

1888 

1889 

1840 

1841 

1842 

1843 

1844 

1845 

1846 

1847 

October  2,  1848 

7.  1849 

September  19,  1850 

October  8.  1851 

August  31.  1852 

October  1.  1853 

September  29.  1854 

1855 

October  2,  1856 

September  13.  1857 

6.  1858 

October  27,  1869 

17.  1860 

September  27.  1861 

October  22.  1862 

September  20.  1863 

20,  1864 

October  18.  1865 

September  27.  1866 

11,  1867 

August  27,  1868 

October  11.  1869 

14.  1870 

September  27.  1871 

October  20.  1872 


Five-year 

Metres. 

DUference 

mean. 

Five-year  dllf 

+12-50. 

1  from  mean. 

1 

Metres. 
+  12-60. 

fh>m  mea 

Pik.  Qtrat 

I 

. 

19     4 

5-96 

-1-21 

. 



22  18 

j      713 

-0-04 





22    8 

6-91 

-0-26 

6-90 

-0-27 

21  14 

6-62 

-0-56 

7-01 

-0-16 

24    2 

7-87 

+0-70 

6-98 

-0-19 

21     8 

6-54 

-0-63 

6-95 

-0-22 

22  11 

6-98 

1      -0-19 

fi-80 

-0-87 

21  23 

G-73 

;      -0-44 

6-73 

-0-44 

;      18  28 

6-90 

-1-27 

6-64 

-0-53 

23  10 

7-50 

4-0-33 

6-52 

-0-65 

19  15 

6-08 

-1-09 

6-36 

-0-81 

20  17 

6-37 

-0-80 

6-50 

-0-67 

19    4 

5-96 

-1-21 

6-39 

-0-78 

21  12 

6-59 

-0-58 

6-71 

-0-46 

22    9 

6-98 

i      -0-24 

7-00 

-0-17 

28  18 

7-68 

+0-51 

7-32 

+0-16 

24    0 

7-83 

,     +0-66 

7-38 

+0-21 

28  14 

7-59 

-fO-42 

7-36 

4-0-18 

22    6 

6-87 

-0-30 

7-09 

-0-08 

22    8 

6-80 

-0-37 

7-08 

-0-09 

20  16 

6-35 

-0'62 

7-08 

-0-14 

28  28 

7'80 

+0-63 

7-24 

+0-07 

23    2 

7-31 

+0-14 

7-47 

4-0-30 

24    6 

7-96 

+0-79 

7-64 

+0-37 

24    5 

7-93 

+0-76 

7-58 

+0-41 

j      21  20 

6-69 

-0-48 

7-43 

+0-26 

1      24    9 

8-02 

+0-86 

7-44 

+0-27 

21     8 

6-64 

-.0-68 

7-41 

4-0-24 

24    9 

8'02 

+0-86 

7-35 

+018 

23  28 

7-80 

-fO-68 

7-36 

+018 

20  18 

6-39 

-0-78 

7-38 

+0-21 

24    8 

8-00 

+0'88 

7-10 

-007 

21  22 

6-71 

-0-46 

6-85 

-0-82 

21  14 

6-62 

-0-56 

7-16 

-0-01 

21    7 

6.68 

-0-64 

7-19 

4-0  02 

24    5 

798 

-fO-76 

7-30 

+018 

24  16 

8-17 

+  1-00 

7-65 

+0-48 

28    0 

7-26 

+0-09 

7-58 

+0-41 

26    1 

8-87 

-fl-20 

7-44 

4-0-27 

19  21 

6-16 

-1-02 

7-52 

+0-36 

22  23 

7-24 

4-0-07 

7-41 

+0-24 

25  11 

8-59 

4-1-42 

6-95 

-0-22 

21  22 

l»'71 

-0-46 

7-46 

+0-28 

19  13 

6-05 

-1-12 

7-65 

4-0-48 

25  16 

8-68 

+  1-51       1 

7-45 

+0-28 

24  17 

8-20 

4-1-03 

7-69 

+0-52 

23  16 

7-63 

4-0-46      ' 

__        1 

— 

24    3 

7-89 

4-0-72      1 

—        1 

— 

Mean    .. 

rru  1 

Mean  . 

.   717 

Readings  Are  taken  from  '  Statistique  de  I'Egypte,'  1883;  see  alno  Fritz,  }fet.  Ze'u., 
vol.  8)  p.  ^^ 
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TABLE   XVI. 

RoDA  Gauob. 

1 
i 

Five-year 

A.D. 

Metres. 

DUTerenoe 

mefto. 

Difference 

+  12-50. 

flrommeao. 

Metres. 

from  mean. 

Pik.  Qlrat. 

+  12  50. 

1737 

20  18 

6*39 

-0-63 



— 

1738 

24  12 

8-09 

+107 



— 

1739 

23  12 

7-64 

+0-52 

7-49 

+0-47 

1740 

24    6 

7-96 

+0-94 

7-72 

4-0-70 

1741 

23    8 

7-46 

+0-44 

7-50 

4-0-48 

1742 

23  12 

7-64 

+0-62 

7-44 

4-0-42 

1748 

22  12 

7-00 

-0  02 

7-42 

4-0-40 

1744 

23    0 

7-26 

+0-24 

7-43 

4-0-41 

1746 

24    0 

7-88 

+0-81 

7-54 

4-0-52 

1746 

23  19 

7-71 

4-0-69 

7-51 

4-0-49 

1747 

24    8 

7-89 

-fO-87 

7-88 

4-0-36 

1748 

22     6 

6-87 

-0-15 

7-29 

4-0-27 

1749 

21  12 

6-69 

-0-48 

7-81 

4-0-29 

1760 

68    6 

7-89 

+0-87 

7-24 

4-0-22 

1761 

24    0 

7-83 

+0-81 

7-45 

4-0-48 

1762 

23  12 

7-54 

+0-62 

7-43 

4-0-41 

1768 

24    8 

7-89 

+0-87 

7-44 

4-0-42 

1764 

21    6 

6-62 

-0-60 

7-44 

4-0-42 

1756 

23    6 

741 

+0-39 

7-66 

4-0-68 

1756 

24    0 

7-83 

+0-81 

7-69 

4-0-67 

1767 

24  12 

8-09 

4-107 

7-62 

4-0-60 

1768 

24  12 

8-09 

4-107 

7-66 

4-0-64 

1769 

21  19 

6*68 

-0-34 

7-60 

4-0-48 

1760 

22  17 

7-11 

4-0-09 

7-16 

4-0-14 

1761 

23  12 

7-64 

4-0-62 

7-02 

0-00 

1762 

20  17 

6-37 

-0-66 

7-26 

4-0-28 

1768 

23    6 

7-41 

4-0-39 

7-31 

4-0-29 

1764 

24    0 

7-83 

4-0-81 

7-20 

4-0-18 

1765 

23    6 

7-89 

4-0-37 

7-19 

4-0-17 

1766 

22  12 

7  00 

-0-02 

6-97 

-0-05 

1767 

20  12 

6-82 

-0-70 

7-06 

4-0-03 

1768 

23    5 

7-39 

4-0-37 

7-00 

-0-02 

1769 

23  12 

7-64 

4-0-62 

7-03 

4-0-01 

1770 

21  12 

6-59 

-0-43 

6-70 

-0'32 

1771 

28    6 

7-41 

4-0-89 

6-89 

-0-13 

1772 

19  16 

6-09 

-0-93 

6-71 

-0-81 

1778 

21     6 

6-62 

-0-60 

6-89 

-0-18 

1774 

22    6 

6-87 

-016 

7-07 

4-0-05 

1776 

23  12 

7-64 

4-0-62 

6-89 

-0'13 

1776 

21    6 

6-62 

-0-60 

7-07 

4-0-05 

1777 

22  12 

7  00 

-0-02 

7-26 

4-0-24 

1778 

28    6 

7-41 

4-0-39 

7-26 

4-0-24 

1779 

24    0 

7-88 

4-0-81 

788 

4-0-31 

1780 

28  12 

7-64 

4-0-52 

7-07 

4-0-05 

i7sr 

22    6 

6-87 

-0-16 

6-72 

-0-30 

1782 

18    6 

5-70 

-1-32 

6-31 

-0-71 

1783 

18    2 

5-66 

-1-36 

604 

-0-98 

1784 

18  12 

6-77 

-1-25 

6-02 

-1-00 

1785 

20    0 

6-18 

-0-84 

6-30 

-0-72 

1786 

22    2 

6-78 

-0-24 

6-67 

-0-45 

1787 

22  17 

7-11 

4-0-09 

6-77 

-0-25 

1788 

22  12 

7-00 

-0  02 

6-87 

-0-15 

1789 

22    2 

6-78 

-0-24 

6-80 

-0-22 

1790 

21  18 

6-66 

-0-36 

6-59 

-0-48 

1791 

21     0 

6-46 

-0-56 

6-43 

-0-59 

1792 

19  14 

6  07 

-0-95 

6-28 

•  -0-74 

1793 

20    0 

618 

-0-84 

6-23 

-0-79 

1794 

19  12 

6  04 

-0-98 

6-21 

-0-81 

1796 

20  21 

6-42 

-0-60 

6-26 

-0*76 

1796 

20  12 

6-32 

-0-70 

6-48 

-0-54 

1797 

20  16 

6-36 

-0-66 

6-56 

-0-46 

1798 

22  23 

7-24 

4-0-22 

6-78 

-0-29 

1799 

20  23 

6-44 

-0-68 



1800 

23    2 

M6MI 

7-31 

...  7-oa 

4-0  29 

~ 

— 

•        7'02 



—    — 
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TABLE  XVII. 
NiLK  Gauok-readikgb  at  Barrage  (Frite  in  Mtt,  Zek,  vol.  15,  1880,  p.  308). 


A.D. 

Metres. 

'   DifTervnce. 
ftommean. 

FiTe-ywtf 
mean. 

4 

Difference 
flrommeao. 

1846 

7-24 

+0-83 

- 



1847 

6-48 

-0-43 

1 

— 

1848 

7-53 

+0-62 

6-05 

4-002 

1849 

7-35 

+0-44 

6-97 

4-0-04 

1850 

618 

-0-78 

6-90 

-0-03 

1851 

7-38 

+0-47 

6-92 

-0-01 

1852 

6-01 

-0-90 

6-96 

4-0-03 

1853 

7-76 

+0-85 

6-92 

-o-oi 

1854 

7-50 

-fO-59 

6-93 

0-00 

1855 

6-94 

-0-97 

6-95 

4-0  02 

1856 

7-46 

+0-55 

6-61 

-0-82 

1857 

6-09 

-0-82 

6-29 

-0-64 

1858 

6-07 

-0-84 

6-59 

-0-34 

1859 

5-90 

-1-01 

fi-61 

-0-32 

1860 

7-27 

4-0-36 

6-72 

-0-21 

1861 

7-73 

4-0-82 

7-06 

4-0-13 

1862 

6-65 

-0-26 

7-04 

4-0-11 

1863 

7-78 

4-0-82 

6-89 

-0-04 

1864 

5-80 

-Ml 

6-89 

-0-04 

1865 

6-52 

-0-39 

6-84 

-0-09 

1866 

7-76 

4-0-85 

6-46 

-0-47 

1867 

6-38 

-0-53 

6-87 

-ocm; 

1868 

5-83 

-1-08 

7-0(; 

4-0-13 

1869 

7-85 

4-0-94 

7-01 

+0-0H 

1870 

7-50 

4-0-59 

7-19 

4-0-2t; 

1871 

7-48 

4-0-57 

7-30 

4-0-36 

1872 

7-32 

4-0-41 

7-35 

4-0-42 

1878 

6-45 

-0-46 

7-28 

4-0-35 

1874 

7-98 

4-1-07 

7-28 

4-0-3:> 

1875 

7-15 

4-0-24 

6-H5 

4-O-os 

1876 

7-60 

4-0-59 

7-20 

4-0-27 

1877 

5-18 

-1-73 





1878 

8-20 
..  6-91 

4-1-29 

6-93 

— 

Mean 

In  seeking  for  evidence  of  periodicity  in  a  long  series  of  observationp, 
it  is  often  helpful  to  eliminate  as  far  as  possible  small  accidental 
variations  which  may  otherwise  hide  the  periodical  yariations.  This  is 
conveniently  done  by  taking  successively  the  means  of  groups  of  five 
years,  and  then  comparing  these  mean  values.  For  studying  the 
effect  of  varying  meteorological  conditions  the  yearly  values  are 
necessary,  and  in  the  tables  both  the  yearly  values  and  the  five-year 
means  are  given ;  the  former  being  more  useful  in  studying  the  effect  of 
the  meteorological  conditions  and  the  possibility  of  prediction,  while 
the  latter  concerns  the  question  of  periodicity. 

On  Fig.  V.  the  Nile  floods  for  the  78  years  1825-1902  are  shown, 
as  well  as  an  earlier  series  of  64  years  from  1737  to  1800  on  Fig.  YI. ; 
up  to  1872  the  variation  of  the  maximum  reading  of  the  Roda  gauge 
from  the  mean*  is  plotted  on  the  scale  of  1 :  20,  but  from  1869  to  1908t 


♦  Column  4  of  Table  XV. 
t  Column  4  of  Table  XIII. 
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the  variation  of  ihe  volume  disobarged  in  eacli  years  flood  from  tbe 
mean  value  for  the  32  years  1871-1902  is  plotted  on  the  scale  of  1 
Cs^nti metre  to  200  millions  of  cuhio  metres.  Over  this  record  of  the 
yearly  flood  is  plotted  the  curve  of  the  five-year  mean^,*  the  mean 
value  for  each  five-year  gi'oup  being  plotted  un  ler  the  middle  year  of 
the  gronp.f 

In  the  first  place,  the  more  reliable  series  1825-1902  will  be  examined, 
for  any  sign  of  a  regular  alternation  of  groups  of  high  and  low  floods 
will  have  a  greater  value  here  than  in  the  older  series,  being  obtained 
from  more  reliable  data.  The  five-year  mean  curve  shows  a  certain 
alteration  ;  low  periods  occur  as  follows : — 

Duration.  '  Intervenlog  period. 

1829-1848        19yeftr8  

1856-1860        4      „  SyofiTB. 

1881-1888        7      „  ^\      *» 

1897-1902        5      „  ^      '» 

But  these  intervening  high-flood  periods  are  broken  by  groups  of 
yeirs  which  reduce  the  curve  t)  the  normal  line,  as  in  1843-46, 1855-56, 
and  1867«  To  take  the  Aswan  observations  1869-1903  alone,  an  apparent 
periodicity  of  about  seventeen  years  from  maximum  to  maximum  occurs, 
but  in  the  preceding  years  no  trace  of  such  period  is  to  be  found. 

Fritz,|  when  discussing  the  Boda  series  1825-1872  and  the  Delta 
Barrage  series  from  1846-1878,  believed  that  a  relation  could  be  made  out 
between  the  high  anl  low  Nile  floods  and  the  maxima  and  minima  of  the 
sunspot  curve,  and  Waite§  has  recently  maintained  the  same.  On 
Figs.  Y.  and  VI.  the  sunspot  curve  has  been  plotted  from  the  numbers 
given  ])y  Wolfer,||  but  it  does  not  appear  to  bear  any  definite  relation 
to  either  the  five-year  curve  or  the  yearly  flood  curve ;  the  maximum 
of  1837  coincided  with  a  group  of  particularly  low  floods,  that  of  1846 
with  a  high-flood  period.  In  1860  the  sunspot  maximum  occurred 
just  before  the  high  floods  of  1860  and  1861,  and  after  the  low 
years  of  1857-59 ;  the  low  sunspot  maximum  of  1883  occurred  at  the 
time  of  a  group  of  low  floods,  and  the  improved  Nile  supply  came  in 
1887,  1889,  and  1890,  when  the  suospots  were  at  minimum.  Whatever 
connection  may  fioally  be  worked  out  between  sunspots  and  meteoro- 
logical phenomena,  it  seems  clear  that  the  Abyssinian  rainfall  is  due  to 
the  combined  eflect  of  causes  which  usually  prevent  any  coincidence 
between  high  and  low  floods  and  the  maxima  and  minima  of  the  sun- 
spots  which  may  exist,  from  l)eing  recognized,  and  to  predict  improved 


»  Tables  XIII.  and  XIV. 

t  Tbe  mean  of  1871-1875  is  plotted  under  1873,  and  that  for  1872-1876  under  1874, 
and  80  on. 

X  Met.  Zeit.,  18,  p.  363 ;  and  15,  p.  303. 
§  Soot.  Oeog.  Mag.,  1904,  p.  487. 
li  Waite,  loc.  eit. 
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floods  OD  the  basis  of  an  approaching  sanspot  maximum  *  seems  to  go 
farther  than  the  evidence  warrants. 

In  1900,  Sir  N.  Lookyer  and  Dr.  W.  Lockyer  f  disonssed  periodical 
pnlses  of  rainfall,  which  they  distingnished  as  -f~  &^d  —  pulses  con- 
nected with  +  and  »  heat  pulses  of  the  solar  weather  cycle. 

As  a  result  of  an  examination  of  the  spectra  of  sunspots  and  of  the 
rainfaU  of  India  and  Mauritius,  they  concluded  that  India  has  two 
pulses  of  rainfall,  the  one  near  the  maximum  and  the  other  near  the 
minimum  of  the  sunspot  period,  and  that  the  dates  of  the  beginning  of 
these  two  pulses  are  related  to  sudden  changes  in  widened  lines  of  the 
spectra.  The  famines  of  India  for  the  last  half-century  were  found  to 
occur  in  the  intervals  between  these  pulses,  and  the  lowest  Nile  floods 
between  1840  and  1878  are  said  to  have  occurred  between  the  same 
intervals.    These  pulses  are  given  as  follows : — 

-  PulTO.                                   Mean  condition.  +  Pul»e. 

1869 

.:::;;  1870-5 

-1876 

1877-80 

1881 

1882-6 

1886-7 

1888-91:.: 

1891-2     

1892 

According  to  this  view,  then,  low  Nile  floods  should  predominate 
about  1869,  1876,  1881,  1887,  and  1892,  while  high  floods  should  follow 
the  years  of  the  +  and  -  pulses.  They  deal  briefly  with  some  of  the 
Nile  floods  in  this  paper,  pointing  out  that  '*  the  highest  Niles  follow 
the  years  of  the  +  and  —  pulses.'* 

1871      flood,  1  year  after  the  +  pulse  of  1870. 
1876         „     2  „  subsidiary  pulse  of  1 874. 

1879         „     2  „  „  „      1877. 

1883-4     „      1  and  2  years  after  the  +  pulse  of  1882. 
1893-4     „      1     „     2        „  „      +         „      1892. 

It  does  not  seem,  though,  that  such  a  direct  and  simple  relation  can 
be  made  out  for  the  Abyssinian  rainfall ;  the  1871  flood  was  less  than 
those  of  1869, 1870,  or  1872,  while  1874,  and  not  1876,  was  the  big  flood 
to  compare  with  the  pulse  of  1874,  and  1878  was  a  year  of  heavier 
rainfall  than  1879,  and  particularly  a  very  late  rainfall,  extending  far 
into  the  autumn;  1883  and  1884  were  moderate  and  rather  low  years 
respectively.  These  discrepancies  are  mentioned  to  show  that  the  dates 
of  the  +  and  —  pulses  by  themselves  do  not  consistently  precede 


»  Met,  Zeit,  1902,  p.  193. 

t  Proc.  lioyal  Society,  vol.  67,  p.  409. 
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specially  high  floods,  and  therefore  this  periodicity  of  five  or  six  years 
is  not  traceable  in  the  yearly  or  five-year  Nile  curves. 

The  low  Nile  floods  quoted  are  those  of  1858-9,  1868,  1873,  1877, 
but  it  should  be  noticed  (see  Fig.  Y.)  that  the  floods  of  1858-9  were 
not  especially  low ;  1857  was  almost  as  low  as  1858,  and  1855  was  lower 
than  either ;  1868  was  a  very  low  year,  but  1864  was  almost  as  low  ;  1873 
was  a  low  flood,  and  1877  a  very  low  flood.  Turning  to  the  other  "  mean 
condition"  years  which  should  coincide  with  low  floods,  1881  waa  a 
normal  flood,  1887  was  a  good  flood,  though  1888  was  a  bad  one,  and 
1892  was  particularly  good,  1888  and  1899  being  the  nearest  bad  years 
to  this  date. 

It  would  seem,  therefore,  that  Egypt  and  Abyssinia  form  an  area  in 
which  the  meteorological  conditions  are  not  regularly  consonant  with 
those  of  India  discussed  by  Sir  N.  Lockyer ;  at  times  agreeing  and  at 
other  times  varying  widely,  the  solar  weather  is  as  yet  an  uncertain 
guide  in  the  study  of  Nile  floods. 

A  longer  period  of  about  thirty-five  years  from  maximum  to  maxi- 
mum has  been  found  by  Briickner  *  to  exist  generally  over  the  globe, 
with  certain  few  exceptions,  for  rainfall  and  also  for  temperature  and 
atmospheric  pressure.  The  approximate  dates  of  the  maxima  and 
minima  of  periods  of  rainfall  are  shown  on  Pig.  V.  by  the  words  "Wet" 
and  "  Dry,"  f  but  they  will  be  seen  to  stand  in  no  fixed  relation  to  the 
five-year  mean  curves  of  the  Nile  floods.  If,  however,  we  take  the 
diflerent  rises  and  falls  of  the  flood  curve,  we  see  that  in  departing  from 
Brtickner's  regular  curve  it  approaches  to  some  extent  the  curve  which 
he  gives  for  the  areas  which  he  has  classed  as  "  temporary  exceptions 
(tempor&re  Aumahme)  "  $  (see  Fig.  IV.) ;  these  areas  show  a  low  period 
in  the  lustrum  1855-60,  a  well-defined  high  one  in  1861-65,  and  again 
a  brief  though  sharply  marked  low  period  in  1865-70,  as  well  as  a 
steady  fall  from  1875  to  1887.  The  areas  described  as  "temporary 
exceptions"  are  naturally  not  very  numerous  compared  with  those 
following  the  regular  alternation,  and  do  not  among  themselves  show  a 
very  close  agreement,  but  the  occurrence  of  an  1860-65  maximum  of  the 
Nile  floods  during  a  dry  period,  and  steady  increase  in  the  lustra 
1875-80  and  1880-85  in  a  normally  wet  period,  show  that  the  normal 
Briickner  cycle  cannot  apply  to  the  Abyssinian  rainfall,  and  it  is 
probable  that  any  anticipations  of  improvement  or  diminution  of 
coming  floods  based  upon  their  position  in  this  normal  cycle  will  not 
be  realized.  In  Fig.  IV.  are  shown  the  curves  for  the  regular  and 
temporary  exceptional  areas  of  Brtickner  as  well  as  the  curve  for  the 
Nile  floods ;  in  each  case  the  curve  is  plotted  from  the  mean  value  of 


*  * KlimaflohwankmigeQ.*    Vienna:  1890. 

t  Cf.  Ibid.,  p.  192;  and  Pet.  Mitt.,  1902,  pp.  173-176. 

X  *  Elimasohwankungen,'  p.  171. 
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eaoh  Instrnm.  It  can  be  seen  that  the  Nile  flood  Taried  aooording 
to  the  normal  type  from  1830  until  1860,  but  after  that  departed 
markedly  from  it,  eapeoially  about  1875  to  1885. 

Turning  now  to  the  yearly  curve  for  the  seventy-eight  years  from  1821 
to  1902  in  Fig.  Y.,  the  most  marked  feature  is  the  way  in  whioh  the  flood 
varies,  passing  from  a  value  above  the  normal  to  one  below  it  in  almost 
suooessive  years.  It  is  this  irregularity,  this  rapid  oscillation  of  the 
curve,  which  makes  of  small  practical  value  any  argument  based  on  a 
periodicity  shown  by  the  five-year  curve ;  for  in  the  most  regular  group 
of  low  floods,  a  high  flood  may  intrude  itself,  as  1829  and  1834,  also  1887; 
while  1873  and  1877  were  very  low  floods  among  a  group  of  floods  all 
much  above  the  average.  If  this  series  of  floods  be  examined,  we  shall 
see  that  from  1825  to  1908  the  succession  is  as  follows : — 

In  seventeen  cases  a  flood  above  the  average  is  followed  by  one  below 
the  average. 

In  eighteen  cases  a  flood  above  the  average  is  followed  by  one  above 
the  average. 

In  twenty-one  cases  a  flood  below  the  average  is  followed  by  one  below 
the  average. 

In  sixteen  cases  a  flood  below  the  average  is  followed  by  one  above 
the  average. 

Even  in  periods  when  high  or  low  Niles  greatly  predominate,  such 
as  1826-1839  or  1860-1880,  floods  of  the  opposite  character  frequently 
occur,  e,g.  the  high  flood  of  1829  in  the  first  period  of  low  floods, 
and  the  low  floods  of  1864,  1869,  and  1877  in  the  high-flood  period 
of  1860-1880. 

In  these  seventy-eight  years — 

2  suooessive  years  above  the  average  occur  three  times. 

3  ,)  )»  })  i»  i» 
^              »»                  >»            »»                »»  »» 

2  „  below        „  „       once. 

3  „  „  „  „       three  times. 

4  „  „  „  „       twice. 

^  »»  »>  >>  »»  »» 

of  which  the  last  two  groups  belong  to  the  low-flood  periods  of  1825- 
1839  and  1899-1903. 

Since  the  Nile  flood  is  the  direct  result  of  the  June— September 
rainfall  on  the  Abyssinian  tableland,  the  rains  and  the  meteorological 
conditions  which  determine  them  must  be  subject  to  a  similar  oscilla- 
tion to  that  which  is  so  markedly  shown  in  the  flood  diagrams.  Essen- 
tially the  succession  of  Nile  floods  for  the  last  eighty  years  is  an  oscillation 
between  floods  above  the  average  and  floods  below  the  average,  and  the 
same  thing  is  seen  in  the  series  from  1737  to  1800  (Fig.  VI.),  though 
the  range  of  the  oscillation  is  not  so  large  if  the  observations  can  be 
relied  on. 
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The  long  seriee  of  jeara  following  1738  in  whioh  the  Nile  flood  ' 
almost  invariably  good  is  oorroborated  by  Bmoe,  who  writes,  *'The 
Nile  for  these  thirty  years  has  but  onoe  so  failed  as  to  oooasion  dearth, 
hnt  never  in  that  period  so  as  to  produoe  famine  in  Egypl"  *  This 
refers  apparently  to  the  thirty  years  previous  to  1773,t  the  low  Nile  being 
perhaps  that  of  1772.  He  farther  speaks  of  three  of  these  floods  having 
been  exceptionally  abundant,  which  would  apply  to  those  of  1757,  1758, 
and  perhaps  1753.  The  exoeptionally  low  floods  of  1783  and  1784  are 
mentioned  by  Yolney,^  who  speaks  of  them  as  causing  a  serious  famine. 
For  comparison  with  this  earlier  series  of  years,  rainfall  data  do 
not  exist  as  for  the  nineteenth  century ;  still,  it  can  be  said  with  cer- 
tainty that  the  curve  is  not  one  which  shows  any  more  similarity  to 
the  alternating  dry  and  wet  groups  of  years  having  a  period  of  about 
thirty-five  years,  than  has  been  found  in  the  later  series. 

We  may  conclude,  then,  with  reference  to  the  variation  of  the  Nile 
flood  from  year  to  year,  that  no  trace  appears  of  any  such  definite 
periodicity  as  might  be  of  assistance  in  estimating  the  probable  duration 
of  any  succession  of  high  or  low  Nile  floods. 

In  the  sixty-four  years  (1736-1800)  of  the  eighteenth  century,  the 
oscillation  between  excessive  and  deficient  floods  is  on  the  whole  much 
the  same  as  for  the  nineteenth  century. 

In  thirteen  cases  a  flood  above  the  average  is  followed  by  one  helow 

the  average. 
In  twenty  cases  a  flood  above  the  average  is  followed  by  one  cibove 

the  average. 
In  eighteen  cases  a  flood  below  the  average  is  followed  by  one  helow 

the  average. 
In  twelve  cases  a  flood  helow  the  average  is  followed  by  one  above  the 
average. 

2  successive  floods  above  the  average  occur  twice. 
o  )f  »» 

4  »»  »» 

^  »>  »> 

2  „  helow 

3  »)  It 
^               >t  » 

10 

The  long  period  from  1781  to  1799,  when  apparently  all  floods 
except  two  were  below  the  average,  prevents  any  average  length  of  the 
oscillation  between  floods  in  excess  or  defect  being  estimated  satis- 
factorily. 

•  *  Travels  to  disooTer  the  Source  of  the  Nile,'  2nd  edit.,  vol.  5,  p.  375.  London  : 
1805. 

t  Ihid.,  p.  412,  note. 

I  *  Voyage  on  Egypte  et  en  Syrie,*  5th  edit.,  vol.  1,  p.  157.    Paris :  1822. 


>l 

»» 

»» 

» 

n 

tbree  times 

»> 

»> 

once. 

>» 

»» 

three  times 

f> 

»» 

once. 

>» 

»» 

it 

»» 

»» 

)f 

Digitized  by 


Google 


ON  THE  NILE  FLOOD  AND  ITS  VARIATION.  413 

Essentially,  then,  the  Abyssinian  rainfall,  which  we  have  repre- 
sented by  the  Nile  flood,  fluctuates  at  short  intervals,  and  does  not 
increase  more  or  less  regularly  for  a  period  of  years,  and  then  decrease 
in  a  similar  way.  These  fluctuations  are  short,  and  if  the  number  of 
years  between  the  different  crests  of  the  curve  is  taken  (whether  such 
crests  rise  above  the  average  or  not),  the  length  of  time  between  such 
crests  is — 

2  years  in  twelve  cases  in  the  nineteenth  century. 
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We  have,  therefore,  to  deal  with  a  comparatively  sliort-period  varia-' 
tion  in  the  meteorological  conditions,  but  this  subject  requires  further 
investigation. 

It  is  often  said  that  the  Indian  monsoon  rainfall  and  the  Nile  floods 
agree  in  showing  excess  or  deficiency,  but  this  is  in  reality  far  from 
being  the  case,  and  discordance  is  fairly  frequent. 

Sir  W.  Willcooks,  in  a  paper  at  the  Meteorological  Congress  at 
Chicago,  1892,  stated  that  famine  years  in  India  were  years  of  low 
supply  in  Egypt ;  and  Sir  J.  Eliot,  in  his  forecast  of  the  probable 
character  of  the  south-west  monsoon  of  1900,  supports  this.*  His  latest 
views  on  the  Indian  monsoon  are  fully  set  forth  in  his  address  to 
Section  A  (Sub-section,  Cosmical  Physics)  of  the  British  Association, 
1904.t  He  considers  that  local  or  general  drought  in  India  may  be  due, 
among  other  things,  to  a  larger  diversion  than  usual  of  the  monsoon 
currents  to  Burma  or  Abyssinia,  and  later  he  states  that  the  Nile  floods 
of  the  period  1895-1902  followed  closely  the  variations  of  the  rainfall 
in  Western  India,  showing  that  the  Abyssinian  rainfall  was  more  or 
less  generally  in  defect,  and  most  largely  in  1899  and  19014 

Since  the  tropical  rains  are  all  caused  primarily  by  the  transfer 
northward  of  the  equatorial  rain-belt,  followed  by  the  northward  exten- 
sion of  the  south-east  trade  winds,  it  follows  that  probably  a  weakness 
of  the  winds  in  one  area  may  also  be  felt  in  neighbouring  areas  in  similar 
latitude.    But  there  are  other  causes  at  work  which  afi'eot  the  Nile 


♦  Nature,  August  23,  1900,  p.  392. 
t  Ibid.,  August  25, 1904,  p.  399. 

X  This  should  be  1902 ;  the  1901  flood,  though  below  the  meau,  was  much  btttcr 
than  that  of  1902. 
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flood  and  may  cause  it  to  depart  from  its  usual  agreement  with  the 
south-west  monsoon  of  India.     In  the  following  table  are  given  the 
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variations  of  the  Indian  rainfall  from  the  mean,  and  also  of  the  south- 
west monsoon  for  twenty-eight  years,  as  well  as  short  notes  on  the 
character  of  the  monsoon  rains  for  different  years.  || 

II  Indian  Metearolofjical  Memoin,  Tol.  6,  part  ii.  pp.  109-110. 
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From  this  it  is  eyident  that  the  agreement  iB  not  invariable;  in 
years  of  excessiye  precipitation,  or  of  famine,  the  favourable  or  the 
nnfavonrable  oonditions  will, be  at  their  strongest,  and  therefore  will 
be  most  likely  to  extend  widely.  The  test  oases  shoald  be  drawn  from 
the  years  of  more  normal  conditions.  In  these  twenty-eight  years, 
1876, 1883,  1891,  1895, 1896  were  above  the  mean  in  Egypt  and  below 
it  in  India,  while  1881, 1882, 1884, 1886  were  below  the  mean  in  Egypt 
and  above  it  in  India ;  thus  nine  years  out  of  twenty-eight  are  not  in 
agreement.  Some  do  not  di£fer  widely  from  the  mean,  but  they  are  not 
concordant,  and  show  that  the  south-west  monsoon  is  not  by  itself  a 
safe  guide  to  the  character  of  the  Abyssinian  rains. 

This  investigation  has  now  been  carried  further,  and  it  has  been 
found  that  a  close  relation  exists  between  -|-  and  —  anomalies  of  atmo* 
spheric  pressure  over  Egypt  and  the  neighbouring  areas,  and  the  defect 
or  excess  in  the  volume  of  the  Nile  flood.  That  such  meteorological 
phenomena  show  a  comparatively  short  period  of  oscillation  has  been 
pointed  out  by  Sir  J.  Eliot,  Sir  N.  Lockyer,  Dr.  W.  J.  Lockyer,  Prof. 
Bigelow,  and  others.  In  the  case  of  the  Nile  floods,  local  meteorological 
conditions  affect  this  oscillation  and  increase  the  irregularity.  Grenerally, 
then,  it  may  be  said  that,  so  far  as  our  knowledge  goes  at  present,  the 
Nile  flood  depends  od,  primarily,  the  strength  of  the  monsoon  air-currents 
from  the  Indian  ocean,  but  modified  by  the  pressure  conditions  which 
exist  over  North-East  Africa,  as  I  have  shown  in  a  recent  paper.* 


The  following  discussion  took  place : — 

Sir  Ck)LiN  Scott  Mokcbieff  :  I  do  not  know  that  I  have  much  to  say.  I 
listened  to  Captain  Lyons's  paper  and  also  read  it  with  a  great  deal  of  interest. 
The  way  he  is  proceeding  to  show  what  does  not  cause  the  Nile  flood  is  very 
satisfactory.  By  degrees  we  shall  perhaps  get  at  what  does  cause  it.  For  a 
number  of  years  I  took  the  greatest  interest  in  this  matter,  and  these  curves  we 
have  before  us  call  back  to  my  mind  the  way  I  made  them  out  day  by  day,  and 
kept  the  register  of  the  Nile  gauge  for  nine  years.  We  got  our  readings  every  day 
from  Khartum,  from  Berber,  and  from  Wadi  Haifa,  until  one  fine  morning  the 
rain-gauge  did  not  come  in  from  Khartum,  and  it  did  not  come  in  for  about 
fifteen  years,  for  the  Mahdi  was  ruling  the  Sudan.  After  we  first  had  our 
information  cut  off  from  Khartum,  I  tried  t')  find  if  there  was  any  connection  with 
the  rainfall  at  Zanzibar ;  but  I  could  make  nothing  out  of  it.  1  was  not  encouraged 
at  that  time  to  believe  there  was  much  connection  with  the  rains  in  India.  We 
must  just  go  on  working,  and  by  degrees  I  hope  we  shall  get  to  the  right  thing. 
I  am  sure  we  are  very  much  obliged  to  Captain  Lyons,  who  has  done  more  on 
this  subject  than  all  his  predecessors  put  together. 

Sir  John  Eliot  :  I  might  perhaps  make  one  or  two  remarks.  I  am  not  quite 
certain  whether  there  is  some  connection  between  the  rainfall  in  India  and  in 
Abyssinia  and  the  Nile  regions,  but  I  think  it  is  only  sufficient  to  mention  the 
year  1899.    The  deficiency  in  India  in  1899  was  phenomenal.     I  have  just  heard 


•  •*  On  the  Kelution  between  Variation  of  Atmospheric   I'ressure  iii  North-Kast 
Africa  and  the  Nile  Flood/'  Proc.  Roy.  Soc^  1905. 
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from  Captain  Lyons  that  the  Nile  flood  as  indicated  or  measured  by  the  gauge  at 
Assuan  was  the  lowest  on  record.  The  rainfall  was  deficient  in  the  fame  year  in  the 
Mauritius,  South  Africa,  and  also  in  parts  of  Australia.  I  think  that  is  quite 
sufficient  to  show  there  seems  to  be  Eome  very  large  connection  between  the  rain- 
fall in  the  whole  of  the  Indo-oceanic  area.  I  cannot  give  you  data  at  piesent, 
and  I  can  only  give  yon  that  one  case.  Id  respect  to  the  comparison  with  the  rain- 
fall in  India,  I  would  like  to  make  one  suggestion,  as  I  haye  had  something  to  do 
with  drawing  up  the  figures.  There  are  two  elements — first,  as  to  whether  you  take 
your  readings  at  a  sufficient  number  of  stations ;  and,  secondly,  whether  you  have 
rainfoll  data  for  a  sufficient  number  of  years  to  give  you  an  approximate  average 
for  that  area.  I  am  not  quite  certain  whether  we  have  get  to  that  stage  in  India 
as  yet.  When  it  comes  to  small  variations  for  the  whole  of  India,  plus  or  minup, 
if  you  were  to  arrange  the  stations  differently,  it  is  very  possible  jou  would  get 
different  variations.  For  comparisons  between  raioMl  variations  in  two  areap,  I 
should  go  more  upon  the  correspondence  of  large  variations  than  I  should  upon  the 
correspondency  of  two  curves.  The  only  other  point  I  wish  to  mention  is  the  con- 
clusion at  which  Captain  Lyons  arrives.  He  says,  "  Generally,  then,  it  may  be  said 
that,  so  far  as  our  knowledge  gees  at  present,  the  Nile  flood  depends  on,  primarily, 
the  streogth  of  the  monsoon  air-currents  from  the  Indian  ocean,  but  modified  by 
the  pressure  conditions  which  exist  over  North-East  Africa."  That  is  exactly  what 
I  have  found  for  many  years  past  in  India,  and  of  those  two  effects,  the  largest  is 
produced  by  the  Indian  ocean.  I  think  the  paper  is  a  most  valuable  one,  and  I 
only  wish  I  had  had  the  information  contained  in  it  five  years  ago. 

Dr.  W.  M.  Shaw  :  In  relation  to  what  Sir  Colin  Scott  Moncriefif  has  sud,  we  CDay 
find  encouragement  in  the  paper  for  meteorological  work,  from  the  conclusion  that 
the  flood  conditions  of  Lower  Egypt  depend  upon  the  rainfall  in  Abyssinia.  The 
relation  of  conditions  in  Lower  Egjpt  and  in  Abyssinia  is  easy  to  accept,  because 
there  is  a  river  to  connect  them.  There  are  connections  in  other  parts  of  the 
world  which  really  exist  and  deserve  to  be  traced  out,  although  one  cannot  point 
to  a  river  on  the  map  as  the  connection  between  them.  For  that  reason  we  have 
reason  to  be  grateful  (o  Captain  Lyons  for  the  CLergetic  way  in  which  he  is  looking 
after  his  neighbours'  observatiouF.  Observations  are  often  taken  with  the  under- 
standing and  the  hope  that  they  may  bo  useful  to  other  people,  if  not  to  ourselves. 
When  that  hope  gets  faint,  there  is  a  tendency  for  the  observer  to  be  discouraged. 
If  Captain  Lyons  has  done  nothing  else,  he  has  shown  that  observations  in  widely 
different  parts  of  the  world  may  be  of  real  importance  to  neighbours  in  the  first 
place,  and  to  the  whole  community  in  the  second  place.  The  determination  of  the 
relation  or  want  of  relation  between  plotted  curves  of  variations  of  various  elements 
from  year  to  year  is  a  subject  that  grows  in  importance  as  successive  people  take  it 
up.  It  requires,  I  presume,  an  aocomplished  mathematician  to  deal  with  the  curves 
and  their  periods,  but  our  information  is  slowly  accumulating,  aLd  I  have  no  doubt 
that  if  we  could  get  together  a  body  of  persons  devoted  to  studying  the  relations 
of  the  meteorological  phenomena  of  one  couotry  to  those  of  others  in  tie  way  that 
Sir  John  Eliot  has  suggested,  and  the  India  Office  is,  I  believe,  prepared  to  support, 
we  should  feel  our  gratitude  to  Captain  Lyons  strengthened  by  the  fact  that  the 
observations  he  has  organized,  examined,  and  put  together  will  contribute  towards 
placing  the  lelations  between  the  meteorological  conditions  of  different  countries 
beyond  cavil  or  doubt. 

Colonel  Hon.  M.  G.  Talbot  :  I  should  like,  as  a  late  Sudan  official,  to  testify  to 
the  thoioughness  of  Captain  Lyons'  work  there.  You  have  noticed,  naturally, 
that  all  the  data  obtained  in  this  paper  has  been  obtained  through  the  Egyptian 
and  not  the  Sudan  Government,  and  the  same  applies  to  the  meteorological 
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data  that  Gaptun  Lyons  has  collected  and  embodied  in  his  other  papers  on  the 
meteorological  conditions  of  the  Nile  basin.  The  Sudan  Qoyernment  was  sympa- 
thetiOy  bat  it  had  neither  the  money  to  provide  the  necessary  iostruments  and 
obeerrers,  nor  had  it  any  one  nearly  so  well  qualiOed  to  undertake  the  super- 
intendence as  Captain  Lyons.  Captain  Lyons  and  I  have  often  conesponded 
regarding  the  obserrations,  sending  out  instruments,  and  that  sort  of  thing,  and 
knowing  well  the  great  difficulties  he  has  had  to  contend  with,  not  only  in  the  way 
of  proridiog  the  necessary  instrumentp,  but  in  getting  reliable  observers  in  the 
Sudan,  I  can  testify  how  entirely  the  collection  of  the  meteorological  data  in  the 
Sudan,  so  important  for  the  study  of  the  Nile  flood,  is  due  to  his  initiative  and 
unceasing  push  and  energy. 

Dr.  H.  R.  Mill  :  This  paper  is  one  which  I  think  is  of  very  special  interest  to 
this  Society,  because  it  brings  to  the  solution  of  a  geographical  problem  the  fects 
that  are  ascertained  by  the  study  of  another  science— -meteorology.  In  hearing 
this  discussion  of  the  Nile  flood,  the  first  idea,  I  think,  that  must  come  into  the 
mind  of  any  geographer  is  that  the  suppoeed  importance  of  the  Victoria  Nyanza 
has  been  greatly  diminished.  I  remember  very  well  when  we  were  endeavouring 
to  start  meteorological  observations  in  tropical  Africa,  the  work  that  Mr.  Baven- 
stein  took  up  with  such  energy  and  success  there  gave  great  hopes  that  the 
observations  of  rainfoU  round  the  great  lakes  were  going  to  open  a  way  to  the 
solution  of  the  problem  of  the  changes  in  the  floods  of  the  Nile;  this  is  now 
shown  to  be  a  mistake.  The  centre  of  the  problem  has  been  shifted  back  to  the 
rainfall  on  the  Abyssinian  heights ;  and  that  this  rainfall  has  the  whole  responsi- 
bility of  producing  the  floods  has  been  clearly  brought  out  by  Captain  Lyons's 
paper.  There  is  one  fact  on  which  he  touched,  but  did  not  fully  treat,  that, 
I  think,  shows  his  estimate  of  the  dependence  of  the  floods  on  the  Abyssinian  rains 
to  be  almost  numerically  correct.  When  the  variations  in  'the  height  of  the  flood 
were  expressed  as  a  ratio  to  the  mean  flood,  I  noticed  tbat  these  variations  almost 
exactly  correspond  with  the  well-known  variations  of  rainfall  as  they  have  been 
determined,  not  in  this  country  only,  but  all  over  the  world ;  tbat  is  to  say, 
that  the  minimum  yearns  rainfall  is  something  approaching  two-thirds  of  the 
average,  and  the  maximum  is  something  apprcachiog  one  and  a  half  times  the 
average— rather  more  than  twice  the  minimum.  But  a  still  more  clearly  established 
relationship  with  regard  to  rainfall  averages  is  the  average  of  the  three  dryesv 
consecutive  years  that  are  likely  to  be  experienced.  The  three  dryest  consecu- 
tive years  in  any  period  of  thirty-flve  years  and  more  have  been  found and 

this  relation  holds  in  all  parts  of  the  world — to  be  about  80  per  cent,  of  the 
true  average  fall.  Now,  I  have  looked  at  those  figures  of  the  Nile  ratio  here,  and 
I  find  that  the  three  drjest  years,  1899, 1900, 1901,  come  out  almost  exactly  with 
a  ratio  of  80  per  cent,  to  the  average,  and  that  certainly  would,  on  the  face  of  it, 
suggest  tbat  the  Nile  flood  is  a  direct  measure  of  the  rain  of  the  district  that 
produces  it.  I  am  not  quite  sure  how  far  there  may  be  variations  in  the  evapora- 
tion ;  but  I  suppose  that  the  climate  of  Abyssinia  and  the  Sudan  is  so  nearly 
invariable  tbat  there  is  not  a  very  large  difference  between  one  year  and  another. 
It  will  be  extremely  interesting,  and,  I  should  say,  absolutely  necessary,  to  get 
observations  set  on  foot  in  Abyssinia,  so  that  we  may  have  actual  figures,  and  not 
merely  indications,  to  go  upon.  And  I  think,  from  the  energy  with  which  Captain 
Lyons  is  pursuing  his  investigations  in  that  direction,  this  result  will  be  obtained 
before  long.  It  would  be  a  great  thing  if  this  Society  and  other  learned  societies 
could  do  something  to  help  that  forward.  But  a  remark  that  fell  from  Sir  John 
Eliot,  I  think,  is  more  important  than  the  establishment  of  isolated  stations;  that 
is,  the  comparative  study  of  the  results  when  obtwned.    Sir  John  Eliot  laid  stress, 
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wisely,  on  the  extreme  danger  of  deducing  rainfall  averages  over  large  areas  of 
country  from  an  inadequate  number  of  stations.  His  remark  points  to  the  necessity 
of  using,  not  the  station,  but  the  area  as  the  unit,  and  of  studying  the  rainfeJl 
question  from  a  geographical  quite  as  much  as  from  a  meteorologic^J  point  of  view. 
I  am  now  endeavouring  to  do  this  with  regard  to  British  rainfall.  The  number  of 
stations,  I  am  happy  to  say,  is  now  about  4000,  but  even  with  all  these  the 
difficulty  of  ascertaining  the  relative  wetness  of  different  years  in  a  long  period 
is  great,  and  it  seems  quite  hopeless  to  attempt  to  do  so  by  comparing  any  one 
individual  station  with  another.  The  only  way  I  see  for  getting  the  basis  for  a 
strictly  scientific  comparison  of  the  variations  of  rainfall  from  year  to  year  for  the 
country  as  a  whole,  or  any  large  region,  is  to  work  out  the  rainfall  each  year  on 
different  areas,  and  then  by  some  method,  either  by  arithmetical  treatment  or 
otherwise,  get  the  averages  for  a  long  time. 

Dr.  Hrbbbbtson  :  I  had  no  intention  of  speaking  this  afternoon,  but  I  am  very 
glad  of  the  opportunity  of  thanking  Captain  Lyons  for  this  most  valuable  contribu- 
tion to  a  problem  which  has  interested  mankind  for  many  centuries.  It  occurred 
to  me  during  the  reading  of  the  paper  and  the  subsequent  speakers'  remarks  that 
it  is  very  necessary  that  there  should  be  some  organization  for  discussing  the 
meteorological  observations  in  distant  parts  of  the  world.  One  would  like  to  see 
a  sort  of  International  Meteorological  Bureau,  which  would  deal  with  meteoro- 
logical observations  from  a  selected  number  of  stations  for  the  whole  world,  and 
regularly  discuss  the  world  distribution  of  meteorological  elements,  their  normal 
sequences  and  variations.  In  the  case  of  the  rainfall  of  Abyssinia,  we  obviously 
have  to  deal  with  pressure  conditions  where  there  is  a  baric  ridge  with  sinking 
gradients  to  south  and  north.  We  waot  to  know  the  normal  conditions  of  pressure 
in  this  ridge  and  its  slopes,  the  height  of  the  barometer  along  the  maximum  area, 
and  the  relations  to  surrounding  baric  maxima  and  minima,  and  the  depressions  in 
the  minima.  That  cannot  be  ascertained  by  one  observer,  nor  dealt  with  satis- 
factorily by  one  of  the  ordinary  weather  bureaus.  It  requires  a  special  bureau  to 
discuss  80  large  a  question.  Another  matter  which  occurred  to  me  was,  how  far 
the  water  of  these  Abyssinian  rivers  could  be  used  for  inigation  in  the  lower  part 
of  their  courses  before  they  reached  the  Nile,  and  how  far  that  would  affect  the 
supply  of  water  to  the  irrigation  canals  of  Egypt.  A  last  point  is,  may  we  not  still 
see  a  great  use  in  the  equatorial  rainfall  and  the  Victoria  Nyanza,  and  other  lake 
basins,  in  keeping  the  level  of  the  Nile  constant  during  the  winter  months  in 
SgyP^  ^^^  BO  helping  the  perennial  irrigation  in  the  lower  courses  of  the  river? 

Sir  Thomas  Holoich  :  I  am  not  an  Egyptian  official,  neither  do  I  belong  to 
the  Sodan,  but  as  an  outsider  perhaps  I  may  be  allowed  to  give  one  little  bit  of 
evidence.  In  the  year  1868  I  was  doing  the  best  I  could  to  survey  the  upper 
sources  of  the  Atbara  at  the  beginning  of  the  monsoon  season.  Tou  may  remember, 
perhaps,  that  one  of  the  main  difficulties  of  effecting  a  dignified  retirement  from 
Abyssinia  at  the  close  of  the  expedition  was  the  coming  of  the  rains,  which  washed 
down  with  such  force  that  in  some  of  the  narrower  gorges  the  level  of  the  water 
was  raised  18  feet.  You  will  admit,  I  think,  that  I  was  not  at  a  bad  point  for 
observation,  for  there  to  the  east  we  had  the  Bed  sea,  with  Annesley  bay  below 
us,  and  on  the  west  the  Nile  basin  leading  to  the  Mediterranean.  I  am  positively 
certain  that  on  that  occasioo,  at  any  rate,  the  commencement  of  the  monsoon 
influenced  both  areas.  The  same  wind,  the  same  general  lowering  temperature, 
the  same  variations  of  weather  which  prevailed  in  the  Bed  8ea  at  ^at  time  (and 
which  were  exceedingly  inconvenient  to  the  expedition),  prevailed  also  on  the 
Abyssinian  plateau,  and  sent  down  floods  to  the  Nile.  From  that  day  to  this 
I  have  always  believed  the  south-west  monsoon  to  be  the  origin  of  rainfall 


Digitized  by 


Google 


ON  THI  NILE  FLOOD  AND  ITS  YABUTION.  419 

simultaDeouBlj  in  the  Nile  basin  and  in  India,  bowever  unequally  that  raiufall 
may  happen  to  be  distributed. 

Mr.  Chisholh  :  The  only  obseiration  I  have  to  make  on  this  very  interesting 
paper  is  one  suggested  by  something  that  has  just  been  mentioned  by  Sir  Thomas 
Holdich.  It  seems  to  me  that  one  of  the  most  important  points  brought  before 
this  meeting  by  the  paper  of  Captain  Lyons,  viz.  the  fact  that  the  floods  of  the 
Kile  are  mainly  due  to  the  drainage  of  the  Abyssinian  mountains,  and  not  so  much 
to  the  White  Nile«  is  one  that  need  not  haye  excited,  in  the  circumstances,  any  very 
great  amount  of  surpiise.  Sir  Thomas  Holdich  has  just  told  us  of  the  remarkably 
sudden  rise  of  the  rivers  in  Abyssinia,  of  which  he  had  been  a  witness,  and  that 
induces  me  to  ask  him  whether  he  can  say  anything  with  regard  to  the  geological 
structure  of  Abyssinia ;  that  is  to  say,  whether  Abyssinia  is  to  a  very  large  extent 
composed  of  a  yery  hard  reck — a  hard  impermeable  rock  that  would  not  allow  rain 
to  sink  in. 

Sir  Thomas  Holdioh  :  Yes,  it  is  so. 

Mr.  Chisholh  :  That  being  so,  this  structure,  combined  with  the  differences 
in  altitude  in  Abyssinia,  will  have  the  effect  that  what  rain  falls  there  will  find 
its  way  with  remarkable  speed  into  the  mountain  riyer,  and  ultimately  cause  a 
rapid  change  in  the  amount  of  flood  in  the  Blue  Nile  at  the  junction  of  the  White 
Nile.  We  know  that  in  the  Sudan  the  conditions  are  entirely  different.  We  have 
there  a  vast  alluvial  country  into  which  the  rainfall  will  in  a  large  measure 
gradually  percolate  into  the  streams,  and  in  a  large  measure  be  brought  to  the  sur- 
face again  by  capillarity  and  re-evaporated.  Through  such  differences  in  physical 
conditions  we  have  enormous  differences  in  the  behaviour  of  the  rivers  in  different 
parts  of  the  world.  I  believe,  for  example,  it  is  the  case  that  the  maximum 
discharge  of  the  Mahdnadi  may  reach  on  certain  occasions  as  high  as  that  of  the 
Granges ;  but  in  the  Case  of  the  Mahinadi  the  maximum  may  last  for  twelve  hours, 
while  in  that  of  the  Ganges  it  will  go  on  for  about  three  weeks,  this  difference 
arising  from  the  fact  that  the  Ganges  flows  through  vast  alluvial  fiats,  whereas 
the  Mahinadi  fiows  through  an  area  of  hard  crystalline  rocks  with  steep  slopes. 

Mr.  J.  A.  Baikbs  :  Sir  John  Eliot  has  pointed  out  one  instance  of  remarkable 
coincidence  between  the  rainfall  of  Western  India  and  the  height  of  the  flood  on 
the  Blue  Nile,  and  there  appears,  also,  to  be  a  less  marked  but  still  perceptible 
instance  of  the  same  character  in  1877.  Both  these,  however,  are  in  the  direction 
of  abnormal  deficiency  of  rainfall,  and  to  edtablish  the  fact  that  the  influence  of 
violent  oscillations  from  the  mean  is  common  to  both  regions,  it  is  necessary  to 
ascertain  that  abnormal  excess  also  is  simultaneous.  Perhaps  Sir  John  Eliot, 
whose  knowledge  of  the  Indian  monsoon  is  unrivalled,  may  be  able  to  quote  a  year 
or  two  in  which  the  fall,  not  mtrely  on  the  west  coast  of  India,  but  about  100  miles 
inland,  was  markedly  above  the  average,  so  that  we  can  see  on  the  diagram  whether 
a  corresponding  excess  was  recorded  in  the  Abyssinian  highlands.  Another  point 
which  seems  worth  explanation  is  the  very  remarkable  difference  between  the 
curve  of  quinquennial  average  variation  on  the  Nile  before  and  after  the  early 
seventies.  The  earlier  curves  appear  to  vary  from  year  to  year,  whilst,  of  late, 
several  jears  in  succession  seem  to  be  subject  to  the  same  influence,  and  the  curve 
is  thus  much  more  extended. 

Captain  Lyons  :  I  am  very  glad  Sir  John  Eliot  agrees  with  me  in  my  con- 
clusion at  the  end  as  to  the  possible  local  effect  on  the  variations  of  pressure.  I 
may  be  over-sanguine,  but  my  own  feeling  is,  if  we  study  the  meteorology,  not 
only  of  the  Sudan,  but  of  the  other  areas  to  the  south,  we  may  be  able  to  form  an 
estimate  whether  the  rainfall  in  Abyssinia  is  likely  to  increase  or  decrease  for  a 
month  ahead.    This  year  a  beginning  was  made,  and  rainfall  was  telegraphed 
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monthly  from  Uganda  and  British  East  Africa ;  in  the  latter  area  it  was  good,  in 
the  former  poor,  while  on  the  Bahr-el- Jehel,  particularly  in  April  and  May,  it 
absolutely  failed.  The  result  was  that  the  Sobat  and  the  Blue  Nile  were  nearly 
three  weeks  late  in  their  first  rise,  as  was  to  be  expected.  Dr.  Mill  spoke  of  the 
Yictoria  Nyanza  as  haviDg  been  practically  eliminated  from  the  question,  and 
asked  about  the  effect  of  the  Victoria  Nyanza  at  the  low  stage  of  the  Nile.  Oaptain 
Owen,  whose  map  was  published  in  the  Journal  a  short  time  ago,  and  also  others, 
have  told  me  there  appears  no  doubt  that  the  water-level  in  the  Mruli-Foweira 
reach  of  the  Nile  is  practically  constant  throughout  the  year,  dry  or  rainy  season, 
and  the  river  is  bank  full  there,  so  that  the  volume  discharged  is  practi(»dly  con- 
stant. Variations  of  discharge  at  the  Bipon  falls  are  regulated  in  the  low  marshy 
depression  of  Lakes  Choga  and  Bawania.  The  discharge  measured  by  Sir  W. 
Garstin  in  March,  1903,  below  the  Murchison  falls,  certainly  was  practically  the 
same  as  that  at  Foweira  at  that  season ;  that  is  to  say,  550  to  560  cubic  metres  a 
second,  constantly,  throughout  the  year,  represents  the  amount  supplied  by  the 
Victoria  Nyanza  and  its  basin.  The  low  stage  of  the  Nile  to  which  Dr.  Herbertson 
referred  raises  another  point.  Throughout  the  year,  at  the  mouth  of  the  Bahr-el- 
Jebe),  there  is  a  constant  discharge  of  nearly  300  cubic  metres  a  second,  because 
the  marshes  take  up  both  the  flood  and  the  local  rains  of  the  summer.  Therefore, 
adding  the  Bahr-el-Ghazal  and  Bahr-el-Zaraf,  the  constant  discharge  that  goes 
down  to  the  White  Nile  is  about  400  cubic  metres  a  second.  The  variable  factors 
are  the  Sobat  and  the  Blue  Nile ;  if  the  rains  are  very  heavy,  and  a  certain  amount 
is  taken  up  in  the  soil,  the  springs  are  well  filled,  the  rivers  run  down  more  slowly, 
and  more  water  comes  down  the  Sobat  and  the  Nile  in  the  winter.  On  the  other 
hand,  with  moderate  summer  rains,  which  are  continued,  and  even  may  become 
unusually  heavy  in  September  and  October,  although  the  flood  may  be  a  poor  one, 
there  may  still  be  a  good  low-stage  supply,  because  the  Sobat  and  the  Blue  Nile 
are  fed  more  than  usual  by  the  October  rains.  This  happened  in  1901,  because  the 
1903  rains  were  continued  well  into  September  and  October ;  exactly  the  opposite 
happened  this  year,  when  the  1904  rains  failed  in  August,  were  very  poor  in 
September  and  Octobsr,  and  there  was  an  extremely  low-stage  supply  in  conse- 
quence. With  regard  to  the  conditions  of  atmospheric  pressure,  to  which  Dr. 
Herbertson  referred,  I  hope  to  publish  something  about  that  shortly.  We  have 
four  years'  observations  for  most  stations,  and  two  years  for  the  other?,  our  last 
station  being  within  about  20  miles  of  the  Uganda  frontier.  The  main  changes 
in  the  lines  of  the  isobars  appear  to  be,  first  of  all,  in  the  spriug  months,  a  low 
pressure  forming  over  Abyssinia,  which  may  have  something  to  do  with  the  quick 
advance  of  the  early  rains  into  Abyssinia.  I  am  afraid,  as  regards  the  variation  of 
the  sharpness  of  the  Nile  flood  curves,  I  am  not  able  to  give  any  explanation. 

Sir  Colin  Scott  Moncrieff  :  Might  I  ask  a  question  ?  Supposing  that  the 
Yictoria  Nyanza  was  going  down  to  Khartum,  what  would  be  the  effect  after  that 
fills  up  the  great  spongy  swamps?  Is  it  not  the  case  that  in  the  month  of  March 
it  is  White  Nile  water,  and  not  Blue  Nile  water,  one  is  getting  in  Egypt  ? 

Captain  Lyons  :  There  is  a  constant  supply  of  about  300  cubic  metres  per  second 
from  the  White  Nile  above  the  Sobat,  plus  a  certain  amount  from  the  Sobat, 
plus  a  certain  amoimt  from  the  Blue  Nile,  and  it  is  the  last  two  factors  that  vary. 

Sir  Colin  Scott  Moncrieff  :  But  the  Blue  Nile  is  not  very  much  at  that  time, 
is  it? 

Captain  Ltoks  :  In  a  year  of  low  supply  it  may  discharge  in  May,  but  it  is 
usually  300  cubic  metres  per  second  in  the  middle  of  January. 

Sir  Colin  Scon'  Moncrieff  :  I  was  in  Khartum  the  other  day,  and  there 
seemed  to  be  nothing  at  all. 
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SPECIAL    APPEAL    COMMITTEE, 

Belfast  Chambers,  156,  REGENT  STREET,  W.  (first  plook) 

(By  kind  ptrmissioH  qf  iiessrs.  Rohinsm  &•  CUavtr.) 


The  Royal  Waterloo  Hospital  for  Children  and  Women, 


POUNDED    A.D.    ISIO. 


TEB  ^OYAL    WATmtLOO    HOSPITAL, ' 
FOB  CHILDREN  AND   WOMEN. 


TO  THE  EDITOR  OP  TUB  TIMES. 

Sir,~Tbe  fpooiAl  mppml  ooomiitM  of  tb*  Boyat 
Waterloo  JBlospital  for  Ohildrcn  aad  Woumd,  W«torio»- 
bridgo-rottd,  Lowkm,  8J^,  voiittire  to  tik  for  th» 
hospitality  of  yoor  columns  in  order  to  maliln  them  t* 
appeal  to  your  readcn  on  b^ialf  of  tha  above  hoepital. 

The  boepital  was  founded  in  1816,  and  ainoethenhM' 
afforded  Belief  to  over  one  million  poor  patients,  both 
childraa  and  women. 

A  hoepital  tras  erootod  on  the  prerteat  atta  in  181S 
and  WBs  anbeeqoently  enlarged4Bid.tbongh  no  doobt  it  waa 
originally  designed  in  acoordanco  with  the  bestknow**' 
lodge  then  available,  it  is  not  surprising  that  In  190}  tha 
bnllding  had  beoome  not  only  out  of  date  fromanarohi« 
tectanl  and  sanitary  standpoint,  bnt  also  in  soma  caaes  an 
actoftl  danger  to  the  patienta  from.tha  imposaibiHty  of 
beeping  an  oldbnilding,  largely  oonstroctoA  of  wood,  fne 
from  injorioas  germs. 

This  state  of  things  was  bronght  f  oreibly  to  tha  notloa 
of  the  board  of  governors  by  their  medical  staff,  who 
declared  that  it  waa  ahaohitely  nacaasary  that  Immediaf^ 
steps  ahoaid  be  taken  to  rebuild  the  hospital. 

In  these  ciroamstanDes,  the  board  had  obvionsly  no 
alternative  but  to  pot  the  work  of  ja-building  in  hand  at 
once. 

The  greater  portion  of  tha  new  hoqrital  hasnow  bees^ 
ooDpleted  and  is  believed  to  embodythe  latest  Improve- 
ments  xeqnirBd  by  snritary  aoleaoe.  *D»  tfnU&ig  ii 
deaignod  to  contain  200  beds  when  the  w!iola  hospital  i« 
flaish0d,and  tha  total  cost,  inohiding  new  f  nznitore  an4 
upgsMbaa,  will  ezoeed  £50,000. 

Towards  this  rather  over  [£^,000  baa  at  pnasit  baea 
obtained.  The  oostK)f  maintananoe  of  the  hospital  when 
completed  will  probably  be  not  less  than  £12,000  per 
amram,  towards  which  there  is  only  £770  per  ammm 
aBBuredioooma  available,  apart  from  sabacdptioos,  &o. 
Although  the  pfovision  of  the  best  means  of  leoovwy  for 
ths'siok  nrast  be  the  first  consideration  widi  tha  board, 
economy  in  adminietEation  has  been*  and  will  be,  stodled^ 
so  fares  is  compatible  with  that  eondition. 

On  these  fkctsw&  confidently  appeal  to  yonriBadeayine 
the  name  ^of  snffering  childrQa  and  wwinen»  for  Hbecal 
dooatiozu  to  the  building  fund  and  insnased  or  neif 
annual  sobseriptioos  to  the  general  fund^ 

We  ought  to  add  that  an  inflnnntial  ladiea*  asBOfilaffnn^  V 
headed  by  her  Bojral  Higbnees  the  Duoheas  of  Albany,  ia^  / 
instmmenta  1  in  coUeoting  much  help  for  the  boafital,  1 
and  the  ladies  have  recently  fonuedlsub-oomaaittees  for  J 
supplying  linen,  -vegetables,  and  other  osefol  artifclea.  I 
Further  information  may  be  obtained  from  tha  liaB.8eae«  I 
tories  of  the  special  ^peal  committee,  at  S,  fiegant*  I 
street,  and  cheques  ahould  be  simihirty  addreased  and   I 

-       dOQ  \ 


made  payable  to  tha  apecial  appeal  fund*  BoyalWatecioo 
Hospital,  and  crossed  Lgndon  and  Westmisster  Bank. 
Wo  are  yooza  faithfully, 

AUGYLL,  Vioa-Preaideot 

DERBY,  Chairman  |       Special 

LTSTOWKL,  Vioe^Saixman    }       Appeal 

GABDIQAN,       „  ^       I    GommitteQ. 

O'fiAOAN, 

DENMAN, 

R.   KINCAID   SMIT 


/ 


JulyU  1905. 
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Captain  Ltons  :  In  the  preyious  autumn  rain  in  AbjBsinla  was  very  deficient ; 
therefore  there  was  nothing  to  fill  up  the  springs,  and  the  Blue  Nile  ran  down 
rapidly;  the  Sobat  supplied  little,  but  there  was  the  same  constant  discharge 
abore  the  Sobat  junction.  It  is  the  extra  supply  that  ordinarily  comes  at  the  low 
stage  from  Abyssinia  which  decreases  in  the  years  when  either  the  whole  rainfall 
has  been  feeble,  or  when  the  September  and  October  rainfall  has  failed. 

Sir  Colin  Soott  Moncbieff  :  The  practical  question  we  always  wished  to  solre 
in  Egypt  was  to  find  what  sort  of  forecast  we  could  have.  As  you  say,  I  suppose 
it  will  be  only  by  very  careful  examination  of  the  great  territories  eouth  of  the 
Victoria  Nyanza  you  will  ever  get  at  that. 

Captain  Lyons:  Yes,  probably  by  studying  the  rains  as  they  extend  north- 
wards, together  with  the  meteorological  conditions  existing  over  tbe  western  part 
of  the  Indian  ocean. 

Sir  J.  Eliot  :  Is  the  Egyptian  Seryice  establishiog  any  rainfall  stations  in 
Abyssinia  ?, 

:  Captain  Lyons  :  We  have  had  instruments  for  two  or  three  yeara  at  Addis 
Abbaba,  but  they  need  replaciog,  and  it  is  difficult  to  send  them  there  safely.  The 
Russians  aod  the  Italians  are  taking  observations  there  also.  Three  or  four  rain- 
gauges  have  been  sent  to  other  places,  but  no  returns  have  yet  been  received. 

The  Presidekt  :  In  proposing  a  vote  of  thanks,  I  wish  to  say  I  am  not  myself 
a  specialist  on  these  points,  therefore  I  can  only  give  an  outf  ide  view.  It  seems  to 
me  we  owe  Captain  Lyons  a  debt  of  gratitude  in  three  ways.  In  the  first  place 
for  the  positive  information  chiefiy  in  regard  to  the  real  causes  of  the  rise  of  the 
Nile,  which  have  been  so  much  in  dispute  for  a  long  time ;  in  the  second  place,  for 
the  negative  portion  of  the  paper,  in  which  he  disproves  the  relation,  so  far  as  we 
can  see  it,  between  the  sunspot  curves  and  the  flood  curves ;  and  in  the  third  place, 
raising  the  question  of  any  relation  between  the  flood  in  Abyssinia  and  the  rains 
in  India.  I  think  that  will  give  rise  to  much  discussion.  Altogether,  I  think 
it  has  been  a  most  admirable  paper,  and  has  given  rise  to  much  interesting 
discussion. 


SOME  FURTHER  NOTES  CONCERNING  THE  LIAO  HO.* 

By  Lieut-Colonel  A.  W.  S.  WINGATE. 

Mr,  Robert  T.  Turley  contributes  to  the  March  numljer  of  the  Jmirnal 
(pp.  297-300)  some  interesting  "Notes  on  the  Kiver  System  of  tbe 
Upper  Liao,  Manchuria,"  accompanied  by  a  "  Sketch-map  of  the  Liao 
River  System,*'  which,  as  the  author  justly  says,  should  be  of  excep- 
tional interest  at  the  present  juncture.  With  the  object  of  maintaining 
that  interest  and  of  supplementing  the  valuable  information  contributed 
by  Mr.  Turley,  the  following  notes  have  been  written.  Let  me  begin 
by  calling  attention  to  a  few  misconceptions  in  Mr.  Turley's  notes 
and  map. 

1.  First  and  foremost  as  to  nomenclature.     I  have  been  at  some 
pains  to  discover  the   true  names  of  the  river  in  question,  and  my 


*  The  latitudes  and  longitudes  are  approximate  odIj,  being  derived  from  Russian 
maps  checked  by  plane-table  traverse.  The  exception  is  Hata,  the  data  for  which 
were  famished  by  Major  Cioold- Adams,  a.  a. 
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inquiries  have  resulted  in  this :  that  the  Liao  Ho  (Ho  is  the  Chinese 
for  river)  is  known  by  that  name  only  after  the  union  of  the  Hsi 
Liao  Ho  with  the  Tung  Liao  Ho  (East  and  West  Liao  rivers)  at  a 
place  called  Ta-min-tun,  about  65  miles  a  little  east  of  north  from 
Fa-ku-men ;  this  is  Mr.  Turley's  Liao  Ho.  With  the  eastern  branch 
I  shall  not  concern  myself  at  present.  The  Hsi  Liao,  or  Western  Liao, 
is  known  by  that  name  from  the  time  it  leaves  Manchuria  until  its 
junction  with  a  river  of  many  names  and  spellings,  but  known  to  the 
local  Chinese  as.  the  Hwang  Ho,  and  to  the  Mongols  as  Shara  Muren, 
both  names  signifying  "  Yellow  river,"  after  the  colour  of  the  water. 
I  shall  have  more  to  say  about  this  stream  later.  From  this  point 
(f.e.  the  junction  of  the  above  two  rivers)  our  stream  becomes  the 
Lao  Ho  of  the  Chinese  and  the  Laocha  Muren  of  the  Mongols.  Thus 
Mr.  Turley's  Liao  Ho  includes  the  Shara  Muren,  Lao  Ho,  Hsi  Liao  Ho, 
and  Tung  Liao  Ho,  which,  all  united,  form  the  Liao  Ho  of  Manchuria ; 
the  first-named  three  being  in  Mongolia  and  Chili  province.  It 
is,  therefore,  the  lower  rather  than  the  upper  Liao  which  lies  in 
Manchuria. 

2.  The  headwaters  are  composed  of  quite  a  number  of  streams, 
though  there  are  two  main  sources — the  Lao  Ho,  which  rises,  as 
Mr.  Turley  says,  just  north  of  the  41st  parallel  and  just  east  of  the 


A   PORTION   OF  TUB   PAI-CHA  PLATEAU,   AND  BOUBCE   OF  PAI-CHA  BIYBB. 
iPkato  by  Lieut.  B.  J.  Doveton,) 
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THE  NORTHERN  WBI-CHANG  (IMPERIAL  HUNTING-GROUND),  SHOWING  THK  COUNTRY 
WHERE  THE  8HARA  MURBN  AND  TRIBUTARIES  TAKE  THEIR  RISE.  THE  PHOTO- 
GRAPH WAS  TAKEN  LOOKING  NORTH-WEST  PROM  THE  SUMMIT  OP  TA  KWANG 
TINU-TZE,   6000  PEET  ABOVE   SEA-LEVEL. 

irholo  by  Lieut.  U.  J.  Dovcton.) 


118th  degree  of  east  longitude,  and  Tso-lao  Ho,  which  begins  close 
to  Chien-ohang  Hsien  (Ta-tzu-ko).  Bat  the  Lao  Ho  certainly  does 
not  derive  any  water  from  the  "  hunting  forest  near  Jehol,"  for  it  is 
separated  from  the  valley  of  the  Je  Ho  (Hot  stream)  by  a  range  of 
mountains  which  Dr.  Franke  calls  Yung-an  or  Mu-ya  mountains.  It 
would  be  more  accurate  nowadays  to  speak  of  the  Lao  Ho  as  rising  in 
Outer  Chili,  the  time  for  speaking  of  any  portion  of  the  country 
lying  south  of  the  43rd  parallel  as  Mongolia,  or  a  land  inhabited  by 
Mongols,  having  long  passed  away.  Outer  Chili  is  to-day  as  much 
China  as  any  other  part  of  the  eighteen  provinces.  Its  inhabitants 
differ  scarcely  at  all  from  those  dwelling  within  the  Great  Wall; 
indeed,  the  north  banks  of  the  Shara  Muren  and  Hsi  Liao  Ho  mark 
the  modem  southern  limit  of  Mongol  territory.  Mr.  Turley  says  the 
Lao  (or,  as  he  calls  it,  the  Liao)  Ho  loses  much  water  "  as  it  wends  its 
way  slowly  over  the  plateau."  But  what  plateau?  I  have  always 
understood  that  the  Mongolian  plateau  ends  with  the  Hing-an  range ; 
but  if  this  be  not  the  case,  yet  is  it  misleading  to  speak  of  the  Sandhills 
district  (Mr.  Turley's  Sha-tu  Kwaw),  on  the  edges  of  which  the  Lao 
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Ho,  Shara  Muren,  and  Hsi  Liao  Ho  undoubtedly  do  lose  muoh  water 
as  a  plateau. 

3.  Mr.  Turley  goes  on  to  say,  '*  Until  it  enters  Manchuria  it  passes 
only  one  town,  Bada,  a  noted  barter-market."  Now,  if  Hata  or  Chih- 
feng  Hsien  (its  Chinese  name)  is  on  the  Lao  Ho,  or  the  Hsi  Liao  Ho, 
or  any  other  river  of  like  name,  then  every  map  in  existence  is  wrong ! 
Mr.  Turley's  map  is  somewhat  out  in  this  direction.  The  town  in 
question  is  in  lat.  42°  18'  40",  long.  118°  SO'  30"  E.,  on  the  Ying-ching 
Ho,  an  important  tributary  of  the  Lao  Ho,  130  miles  long,  whose 
headwaters  are  to  be  found  in  the  north  of  the  Wei-chang  (Imperial 
hunting-ground)  on  the  slopes  of  the  very  mountain  (Ta  Ewang  Ting- 
tze,  the  same,  I  believe,  as  Dr.  Franke's  Tuobte,  and  not  improbably 
Hue  and  Gabei's  Sain-oula,  or  Good  mountain)  which  has  for  centuries 
formed  a  kind  of  will-o'-the-wisp  to  travellers  and  sportsmen  engaged 
in  looking  for  Yerbiest's  and  Gerbillon's  10,000  feet  high  Pai-cha 
(Pei-sha  or  Petoba).  I  am  thankful  to  say  we  have  at  last  run  that 
phantom  to  earth.  The  region  is  extremely  interesting,  not  only  to 
geographers  and  sportsmen,  but  also  to  the  naturalist  and  botanist,  and 
merits  a  paper  to  itself.  Here  I  will  only  say  that  there  is  not  a 
single  peak  of  the  Hing-an  range  south  of  the  Shara  Muren  which 
overreaches  6600  feet  above  searlevel. 


THE    SHABA    MUBEN,   ABOUT    30    MILES    FBOM    ITS    SOUBCB    AND  20  MILES   ABOVE   ITS 
JUNCTION   WITH   THE   PAO-LI-KU   HO,   FBOM  WHICH    THIS    CLBAB  WATEB  DEBIVES 
ITS  YELLOW  TINGE.      LOOKING  EAST  DOWN   BIVBB. 
(Pfioto  by  Lieut.  H.  J.  DweUni.) 
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THE   HWANG   HO   OR  SHABA   MUBEN  15   MILES  ABOVE   ITS  JUNCTION   WITH 
PAI-CHA-HO.      LOOKING  WEST  UP  BIVER. 

(^Plufto  by  LUut.  H.  J,  DovtUm.) 

4.  Thanks  to  the  "  Boxers,"  our  knowledge  of  these  regions  is  not 
SO  *'  vague  and  uncertain"  as  it  was  prior  to  1900.  The  disappearing 
rivers  are  common  enough  and  easily  accounted  for,  but  the  *' inter- 
mittent springs "  sound  interesting,  and  one  would  like  to  hear  more 
about  them.  The  "Ta-miao  Ho"  is  not  marked  on  any  map  in  my 
possession,  but  is  possibly  the  Yang-hsi-mu  Ho  (Dr.  Franke*s  Yang- 
sheng-mu)  with  its  tributary  the  Hsiao-shwei  Ho.  As  to  •*  Ku-lor,"  it 
is  impossible  to  know  which  place  is  meant,  as  it  is  not  marked  on 
Mr.  Turley's  map.  It  may  be  Ku-lu-Kou,  Eu-lien-erh,  Ke-li-k6,  or  a 
host  of  similar-sounding  places. 

5.  Certainly  the  geologist  would  find  much  to  interest  him  in  the 
country  drained  by  the  Lao  Ho  and  Shara  Muren  and  their  tributaries ; 
but  I  am  inclined  to  doubt  the  likelihood  of  a  former  *'  highly  civilized 
race"  having  done  much  building  in  these  regions  prior  to  the  rise 
of  the  Manchus  to  power.  Perhaps  researches  conducted  like  those  of 
Dr.  Sven  Hedin  in  Central  Asia  might  produce  something  of  interest. 

6.  Mr.  Turley  thinks  "  the  most  northern  bend  of  the  Liao,  which 
is  formed  by  the  junction  of  the  Lao  Ho  (Khe)  and  Sira  Muren  (or 
upper  Liao),  is  fully  100  miles  due  north  of  the  position  allotted  to  it 
on  most  maps.  .  .  ."  The  statement  that  the  Sira  Muren  is  identical 
with  the  upper  Liao  is  a  geographical  error,  as,  of  course,  such  is  not 
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the  oase.  The  Sira  Muren  (Shara  Moren,  Shira  Mureo,  HBi-la-mu-lan, 
or  Hwang  Ho)  is  the  most  important  tributary  of  the  Hsi  Liao  Ho,  and 
rises  on  the  north-western  slopes  of  the  phitean  whioh  forms  what  is 
generally  known  as  the  Pai-cha  district.  Bat  if  we  call  it  by  its 
Chinese  name,  Hwang  Ho,  then  undoubtedly  its  souroe  is  the  Fao-li-ku 
Ho,  which,  rising  in  the  hills  north  of  Chin-p'eng,  flows  south  for 
25  miles,  and  then  turns  sharp  to  the  east  on  meeting  the  Shara  Muren. 
The  reason  for  this  conclusion  is  that,  above  the  point  of  junction 
the  latter  river  loses  its  yellow  tinge  and  becomes  clear  water.  The 
headwaters  of  the  Shara  Muren  and   Sun-li  Ho  (a  branch  of  equal 


THE  HBI  LIAO  HO  NBAB  CHUNG-CHI A-TUN,  AFTER  IT  HAS    LOST  MUCH   WATEB  IW  THE 
8HA-TU    KWAW    (SANDHILLS   DIBTBICT).       BBIDOBD   BY  A  SINGLE   BOAT.        ABOVT  20 
MILES   DOWN   BIYEB  FBOM   HEBE   IT  JOINS  THE  TUNG    LIAO   HO. 
{Photo  by  Captain  F.  E.  GwnUr,  R.A.M.C.) 


BOATS  ON  THE   LIAO   HO,   WHICH   BEACH  TUNG-CHIANQ-TZU. 
{Photo  by  Captain  P.  E.  OunUr,  R.A.M.C.) 
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THE    MASCHUKIAN    LIAO    HO    AT    YLNG-KO   (TREATY   PORT).       LOOKING    IP   RIVKU 

AT   SUNSET. 

(rholc  by  Captain  F.  E.  Gimler,  It.A.M.C.) 

length  and  greater  volame)  all  lie  within  a  daj's  march  of  each  other 
in  lat.  42°  40',  long.  117"  (about).  It  may  bo  as  well  to  say  here,  for 
the  benefit  of  future  travellers,  that  the  Dolon  Nor  and  Ch'ang-tu  Fu 
sheets  of  the  new  (1904)  German  1  : 1,000,000  map  are  very  misleading 
in  a  good  many  places. 

Mr.  Turley  is  quite  correct  in  saying  that  the  most  northern  point 
touched  by  the  Hsi  Liao  Ho  is  shown  too  far  south  on  the  maps  of 
the  day.  The  mistake  has  arisen  from  supposing  the  small  stream 
which  joins  the  Liao  Ho  about  16  miles  north  of  Fa-ku-munn 
(shown  on  Mr.  Turley's  map,  but  without  a  name)  to  be  the  real  Hsi 
Liao  Ho,  which,  uniting  with  the  Tung  Liao  Ho  (Mr.  Turley's  Liu- 
chia  Ho  Yen)  at  Ta-min-tun  (lat.  43°  23'),  form  together  the  Liao  Ho 
of  Manchuria.  Bat  Mr.  Tarley  has  gone  to  the  other  extreme  by 
placing  the  highest  point  at  43^  50',  whereas  43°  35'  is  about  the 
maximum.  In  fact,  the  Shara  Muren  and  Hsi  Tjiao  Ho,  between  E. 
longs.  118°  and  123°  40',  follow,  roughly  speaking,  a  course  between 
lat.  43^  15'  and  43°  35'. 

Mr.  Turley  says,  "No  boats  are  allowed  above  Tung-chiang-tzu " 
(the  port  of  Fa-ku-munn,  from  which  it  is  distant  about  15  miles). 
This  is,  I  think,  not  quite  accurate.  I  have  heard  that  fair-sized  boats 
reach  Ta-min-tun,  65  miles  higher  up,  and  that  very  shallow  boats 
get  16  miles  further,  to  a  point  within  3  miles  of  Chung-ohia-tun 
(lat.  43°  28'  approx.). 

7.  With  respect  to  the  course  of  the  Liao  Ho  proper,  in  its  passage 
through  Manchuria  to  the  sea,  I  have  nothing  to  add  to  Mr.  Turley's 
first-hand  information.  There  are  certainly  no  bridges  over  these 
rivers  at  present  existing,  though  it  would  be  easy  enough  to  make 
them  in  certain  spots.     But  that  good  stone  bridges  existed  at  one  time 
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over  some  of  their  tribntaries,  is  demonstrated  by  the  artistic  photo- 
graph in  Dr.  Franke's  well-known  work,  '  Besobreibung  des  Jehol- 
Gebietes  in  der  Provinz  Cbihli/  of  a  stone  bridge  over  the  Tsagan 
Muren,  a  tribatarj  of  the  Shara  Mnren  whioh  drains  the  Barin 
country. 


THE  FIELD  OF  GEOGRAPHY  AND  SOME  OF  ITS  PROBLEMS.* 

By  Baar-Admlna  Sir  W.  I,  L.  WHABTON,  E.O.B.,  7.B.S. 

It  is  gometimea  denied  to  (^eograpby  that  she  has  any  right  to  consider  herself  as 
a  science,  the  objection  being  apparently  founded  on  the  view  that  it  ia  a  subject 
that  can  be  learnt  by  heart,  but  not  studied  on  any  systematic  line  or  reduced  to 
principles  which  enable  advance  to  be  made,  as  in  the  more  exact  sciences,  by 
continual  investigation  by  means  of  laws  discovered  in  the  course  of  such  investi- 
gation. This,  it  appears  to  me,  U  a  misapprehension  due  to  an  incomplete 
recognition  of  what  science  is,  and  of  what  geography  is.  Science  is,  in  its  simplest 
interpretation,  "  knowledge,*'  such  knowledge  as  comes  from  an  intimate  acquaint- 
ance with  and  study  of  any  subject  duly  co-ordinated  and  arranged.  The  subjects 
which  the  advancing  education  and  civilization  of  the  world  have  caused  ta  be 
minutely  studied  are  very  many,  and  as  knowledge  has  increased  specialization  has 
become  a  necessity,  until  the  list  of  sciences  is  very  long. 

Science  may  be  broadly  divided  into  several  categories.  Pure  or  Exact  Science, 
such  as  mathematics ;  Natural  or  Physical  Science,  which  rests  on  observations  of 
nature ;  Moral  Science,  which  treats  of  all  mental  phenomena.  Some  sciences  are 
of  ancient  foundation,  some  have  arisen  from  new  inquiries  and  needs  of  man,  or 
from  fissure  in  subjects  too  wide  for  convenient  treatment  as  one.  Many  of  them 
are  capable  of  exact  definition,  and  their  boundaries  and  limits  can  be  well  marked. 
To  others  no  very  distinct  limitations  can  be  assigned.  From  their  nature  they 
overlap  and  are  overlapped  by  other  subjects,  and  it  is  impracticable  to  confine  them 
by  a  strict  line.    Geography  is  one  of  the  latter. 

Geography  is  one  of  the  most  ancient  subjects  studied  with  a  view  of  co-ordinating 
facts.  A  desire  for  exact  knowledge  of,  first,  the  bearings  and  distances  of  one  place 
from  another  for  the  purposes  of  intercommunication  must  have  arisen  as  soon  as 
men  became  collected  into  groups  whose  growing  civilization  and  needs  required 
travel  to  obtain  what  could  not  be  obtained  in  the  community.  This  was  the 
earliest  form  of  geography,  acd  it  is  an  aspect  which  still  remains,  and  to  some  is, 
in  the  modern  shape  of  maps,  the  principal.  If  not  the  sole,  end  of  geography. 

From  the  earliest  times,  however,  geographical  information  included  other  than 
topographical  data.  It  was  soon  found  that  for  the  traveller  and  statesmen,  whether 
in  peace  or  war,  more  ^as  wanted  to  enable  geography  to  supply  requirements. 
The  nature  of  a  country,  the  supply  of  food  and  water,  the  character  of  the  rivers, 
the  manners  and  customs  of  the  inhabitants,  their  language  and  afiQnities,  the 
climate,  and  other  matters,  were  all  of  much  moment,  and  geography  dealt  with 
them  all,  being,  as  its  name  denotes,  in  the  broadest  sense  a  "  description  of  the 
earth." 

After  the  first  crude  guesses  of  relative  positions,  founded  on  times  occupied 
on  journeys,  other  knowledge  was  enlisted  in  the  cause.     Astronomy  was  soon 


•  Presidential  address  to  the  Geographical  Section  of  the  South  African  meeting  of 
the  British  Association,  Cape  Town,  August,  1905. 
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recognized  as  the  only  means  by  which  to  ascertain  the  distances  of  {daces  &r  apart 
and  separated  by  seas,  but  for  many  centuries  this  could  only  be  applied  to  latitude. 
Still,  the  scientific  geographer  had  to  study  and  use  the  astronomical  and  geodetic 
methods  known.  As  knowledge  increased,  the  subjects  became  too  wide  to  be 
strictly  considered  as  one  study,  and  many  have  become  the  objects  of  special 
research  imder  different  titles. 

Geodesy  deals  with  the  precise  form  of  the  Earth  and  its  dimensions.  Geology 
studies  the  nature  of  the  materials  forming  the  Earth's  crust,  and  the  changes  in  it 
in  past  ages.  Ethnology  and  Anthropology  treat  of  the  different  races  of  mankind. 
The  study  of  Economics  takes  note  of  the  conditions  of  communities  and  nations^ 
their  laws  and  systems  of  government.  Botany  and  Zoology  now  concern  them- 
selves with  the  details  of  vegetable  and  animal  life.  Archmology  investigates  the 
remains  of  past  civilizations  which  cover  the  Earth.  Meteorology  strives  to  unravel 
and  reduce  to  law  the  complicated  conditions  of  the  atmosphere,  its  continual 
movements,  and  the  results  which  have  such  varying  effect  on  our  daily  life. 
Oceanography t  the  study  of  the  phenomena  of  the  sea  as  distinct  from  the  dry  land, 
is  still  regarded  as  an  integral  part  of  geography,  but  is  rapidly  becoming  a  subject 
by  itself. 

Of  all  these  subjects  geography  may  be  considered  to  be  the  parent ;  and  though 
the  family  may  be  large,  and  has  gone  off  on  many  separate  lines,  it  is  necessary 
when  taking  a  large  and  comprehensive  view  of  the  united  results  of  knowledge 
thus  gained,  especially  from  the  point  of  view  of  distribution,  to  return  to  that 
parent  and  consider  them  on  a  general  or  geographical  basis. 

I  cannot  pretend  to  define  Geographical  Science  in  a  clearer  or  shorter  form 
than  that  in  which  it  has  been  already  put  by  General  Sir  Richard  Strachey,  and 
I  will  quote  his  words  :— 

'*  To  investigate  and  delineate  the  various  features  of  the  Earth,  to  study  the 
distribution  of  land  and  sea,  and  their  effects  upon  climate,  the  configuration  and 
relief  of  the  surface,  positions  on  the  globe,  and  so  forth,  Oacts  which  determine 
the  existent  conditions  of  various  parts  of  the  Earth,  or  which  indicate  former  con- 
ditions, and  to  ascertain  the  relations  that  exist  between  those  features  and  all  that 
is  observed  on  the  Earth.** 

Strabo,  in  the  opening  words  of  his  introduction  to  his  great  Geography,  puts  it 
thus: — 

"  If  the  scientific  investigation  of  any  subject  be  the  proper  avocation  of  the 
philosopher,  geography,  the  science  of  which  we  propose  to  treat,  is  certainly 
entitled  to  a  high  place.  In  addition  to  its  vast  importance  in  regard  to  S3cial  life 
and  the  art  of  government,  geography  unfolds  to  us  the  celeitial  phenomena, 
acquaints  us  with  the  occupants  of  the  land  and  ocean,  and  the  vegetation,  fruits, 
and  peculiarities  of  the  various  quarters  of  the  Earth.'* 

This  was  written  when  geography  included  all  natural  science,  and  before  it 
gave  birth  to  so  many  separate  subjects;  but  it  sets  forth  admirably  the  aims 
which  the  geographer  still  pursues  that  it  is  worthy  of  remembrance.  It  is  not 
advocated,  nor  is  it  in  any  way  necessary,  that  all  should  study  geography  in  the 
extended  sense  thus  indicated ;  but  it  cannot  be  too  strongly  pointed  out  that  an 
educated  man — and  education  is  now  essential  to  the  successful  conduct  of  affairs — 
must  have  a  considerable  knowledge  of  the  elementary  facts  of  geography. 

These  elementary  facts  are,  it  is  true,  of  the  nature  of  a  leison,  and  must  be 
learnt,  so  to  speak,  by  heart  by  the  aid  of  maps  and  books ;  but  this  is  nothing 
more  than  making  use  of  the  labours  of  others  without  which  no  advance  is  pos- 
sible in  any  subject,  and  is  common  to  all  studies.  We  must,  in  fact,  distinguish 
between  the  science  of  geography,  which  consists  in  ascertaining  and  co-ofdinating 
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new  facts,  and  patting  them  into  a  shape  for  the  use  of  others,  which  is  the  work 
of  comparatiyely  few ;  and  the  practical  geography  which  consists  of  making  use  of 
that  work,  and  which,  as  in  many  other  hranches  of  science,  is  within  the  roach  of 
all  who  choose  to  devote  time  to  it. 

It  is  the  ohject  and  business  of  the  British  Association  to  try  to  interest  their 
fellow-countrymen  in  all  branches  of  knowledge,  to  gain  if  possible  more  workers 
in  science,  but  at  any  rate  to  induce  all  educated  persons  to  take  advantage  of  the 
solid  work  done  by  others  towards  the  elucidation  of  the  details  of  the  glorious 
Nature  which  surrounds  us  on  all  sides,  and  in  so  many  forms,  and  withoat  which 
ignorance  and  superstition,  those  primary  bars  to  the  advancement  of  mankind,  can 
cever  be  banished.  It  is  impossible  to  have  a  clear  comprehension  of  history 
whether  past  or  present,  without  calling  in  the  aid  of  Geography ;  but  unfor- 
tunately much  history  has  been  written  and  taught  without  such  aid.  To  read  the 
daily  paper  requires  either  geographical  knowledge  or  constant  reference  to  maps ; 
and  if  readers  would  only  make  a  practice  of  such  reference  on  every  occasion  when 
at  fault,  they  would  soon  find  themselves  acquiring  knowledge  of  the  greatest  use 
to  them  in  the  easiest  and  most  interesting  manner,  and  with  the  smallest  expendi- 
ture of  time.  The  mistakes  made  even  by  those  responsible  for  the  conduct  of 
public  affairs,  by  reason  of  the  want  of  this  essential  but  elementary  knowledge,  are 
innumerable,  and  to  this  day  there  are  many  who  consider  themselves  highly 
educated  and  capable  men  who  cannot  even  rightly  understand  a  map.  As  I  have 
before  indicated,  good  maps  are  the  foundation  of  all  sound  geographical  knowledge, 
and  these  maps  must  be  founded  on  good  surveys.  Now  a  good  survey  is  a  com- 
paratively modem  operation,  and  the  parts  of  the  world  that  have  been  subjected 
to  it  are  small  indeed.  It  is  true  that  we  now  have  general  maps  of  the  larger 
parts  of  the  world,  which  more  or  less  convey  a  fair  representation  of  the  configura- 
tion of  land  and  sea  when  large  areas  are  considered,  but  details  are  sadly  lacking 
almost  everywhere.  It  is  not  astonishing,  for  to  make  the  necessary  surveys 
requires  an  enormous  expenditure  of  both  time  and  money,  and  the  latter  is  hard 
to  get  until  the  necessity  for  its  expenditure  is  patent  to  the  smallest  intelligence. 
Thus  many  countries  long  settled  and  in  a  high  state  of  civilization  are  still  with- 
out any  organized  system  of  survey  or  maps,  and  even  in  the  United  Kingdom  it  is 
only  from  the  year  1784  that  a  proper  survey  was  established  of  the  British  Isles, 
though  no  maps  were  published  from  it  until  1801 ;  and  it  has  proceeded  so  slowly 
that  it  has  only  recently  been  in  one  sense  completed,  while  its  revision,  badly 
wanted  on  account  of  changes,  is  still  in  active  prosecution,  and  must  be  continued 
cut  infinitum.  Such  indifference  is,  however,  giving  way  to  experience  of  the 
results  of  absence  of  proper  maps,  and  all  who  wish  well  to  the  progress  of  Soath 
Africa  must  be  pleased  at  finding  that  their  provbion  has  been  taken  in  hand  on 
such  an  admirably  scientific  basis  as  is  provided  by  the  Trigonometrical  Survey,  now 
far  advanced,  and  the  successful  progress  of  which  is,  I  believe,  greatly  due  to  the 
inexhaustible  energy  of  my  friend  Sir  David  Gill,  who  seems  to  find  time  to  pro- 
mote and  aid  all  branches  of  knowledge,  and  that  steps  are  now  being  taken  to 
prosecute  the  detailed  topographical  survey  and  provide  good  maps. 

To  many  people  one  map  is  as  good  as  another.  They  do  not  pause  to  consider 
on  what  it  is  based,  or  what  degree  of  accuracy  it  probably  possesses,  but  so  long  as 
there  is  a  map  they  are  satisfied.  A  vast  number  of  existing  maps  are  compiled 
from  the  roughest  materials :  in  partly  occupied  countries,  from  drawings  of  small 
areas  placed  together  as  can  best  be  done,  by  means  of  places  here  and  there  whose 
relative  positions  are  fairly  known  by  distances  along  roads,  with  perhaps  in  some 
cases  angles  and  astronomical  positions;  in  less  civilized  parts  by  routes  of 
travellers  laid  down  by  estimation  of  the  distance  traversed  and  direction  of 
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march,  checked  perhaps  by  a  few  astronomical  observations  of  more  or  less  valae 
as  the  traveller  possesses  or  does  not  possess  the  necessary  sWl.  The  compilers  of 
such  a  map  have  a  difficult  task.  Discrepancies  are,  of  course,  multitudinous. 
Nothing  agrees,  and  one  has  to  accept,  reject,  and  adjust  as  best  he  can  on  his  own 
responsibUity  and  with  what  knowledge  he  can  procure  of  the  respective  reliability 
of  each  author.  Happy  is  he  if  he  has  even  a  few  positions  in  his  map  which  have 
been  properly  determined,  as  between  them  he  is  saved  from  the  constantly 
increasing  errors  of  adding  one  little  area  to  another,  which  if  carried  on  indefinitely 
culminates  in  great  errors.  Of  course  such  maps  are  of  no  practical  use,  save  as 
giving  a  very  general  idea  of  a  country,  and  when  required  by  the  administrator  or 
traveller  lead  to  endless  mistakes  and  annoyances. 

The  feature  of  our  globe  which  is  now,  broadly  speaking,  most  accurately  laid 
down  is  the  coast-line.  The  safety  of  navigation  has  caused  general  marine  surveys 
to  be  carried  on  all  over  the  world  during  the  nineteenth  century,  which  have 
finally  determined  the  position  and  shape  of  the  boundaries  of  the  sea.  These 
surveyp,  executed  for  the  most  part  by  skilled  naval  officers  with  proper  instru- 
mental outfit,  and  supplied  especially  with  reliable  chronometers,  and  based  upon 
frequent  carefully  determined  astronomical  positions,  have  resulted  in  this  boundary 
line  being  delineated  with  an  accuracy,  so  &r  as  its  absolute  position  is  concerned, 
far  in  advance  of  any  other  main  feature  in  maps.  Here  I  may  perhaps  explain  to 
those  unversed  in  tbe*^e  matters  why  this  is  so. 

The  position  of  any  spot  on  the  earth's  surface  can  be  ascertained  in  two  ways : 
either  by  careful  measurement  by  means  of  an  accurate  system  of  triangles  from 
another  spot  already  fixed,  or  by  independent  observations  of  the  heavenly  bodies 
and  calculations  from  them,  which  give  the  precise  latitude  and  longitude  of  the 
place.  The  former  is  suitable  for  positions  inland,  bat  entails  much  time  and 
labour,  and  is  only  adopted  when  a  perfect  map  is  to  be  made,  for  which  it  is  the 
indispensable  foundation.  The  latter  can  be  carried  on  from  a  ship,  and  under 
most  circumstances  only  from  a  ship,  because  of  the  limitations  of  the  methods  of 
determining  longitudes.  Longitude  can  now  be  satisfactorily  and  rapidly  ascer- 
tained in  two  ways :  by  the  electric  telegraph,  or  by  use  of  chronometers.  The 
places  served  by  the  electric  telegraph  are  still  few,  and  its  use  is  therefore 
restricted  :  but  the  chronometer  has  been  in  working  use  for  over  a  hundred  years. 
This  instrument,  which  is  merely  a  watch  of  especial  construction,  will  only  keep 
a  steady  rate  when  it  is  undisturbed  by  irregular  shocks  or  motions.  No  means 
have  yet  been  found  for  transporting  a  chronometer  on  land  without  upsetting 
its  regularity,  and  therefore  rendering  it  useless ;  but  on  board  a  ship  it  can  be 
so  suspended  and  stowed  as  to  prevent  its  being  disturbed  by  any  ordinary  move- 
ments of  or  in  the  ship.  The  accurate  time  of  any  place  departed  from,  ascertained 
by  astronomical  observations,  can  therefore  be  carried  about  on  board  ship  for  con- 
siderable periods,  and  by  comparison  with  the  local  time,  also  determined  by 
sextant  observations  of  the  heavenly  bodies,  at  any  required  spot  on  the  coast,  the 
difference  of  longitude  is  at  once  obtained  with  very  small  limits  of  error  when 
a  number  of  chronometers  are  employed.  These  two  simple  yet  marvellous 
instruments,  the  sextant  and  the  chronometer,  have  thus  placed  in  the  hands 
of  sailors  r^y  means  of  fixing  with  great  exactitude  and  celerity  the  position 
of  selected  points  on  coasts  all  over  the  world ;  and  it  will  be  seen  that,  while  the 
detail  of  the  line  of  coast  between  such  fixed  positions  will  depend  upon  the  degree 
of  accuracy  of  the  survey  or  sketch,  the  general  lines  cannot  get  far  out,  as  it  is 
constantly  checked  at  the  selected  points.  It  is  not  claiming  too  much  to  say  that 
at  the  present  time  very  few  salient  points  on  the  coast-lines  of  the  world  are  as 
much  as  two  miles  in  doubt. 
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It  should  be  a  sooioa  of  grwt  Mtisfaotioa  to  the  Britoa  to  know  that  both 
iheae  iDstruments  were  derised  by  EnglUhmeD,  John  Hadley  prodaciog  the 
•extant  in  1730,  in  tr.e  form  still  used,  on  the  basis  of  ideas  formulated  by  Newton 
fifty  years  before;  and  John  Harrison  the  chronometer  in  1736.  The  latter 
instrument  has  undergone  modifications  in  detail,  but  the  principle  remains  the 
flame.  It  required  serenty  years  before  its  vslae  was  fully  recognized  and  it  came 
into  general  use.  It  is  a  still  further  satisfaction  lo  think  that  it  is  British  naval 
officers  who  have  made  by  far  the  greatest  use  of  them  in  mspping  the  coasts  of  the 
whole  world.  Since  the  time  of  the  great  Captain  Cook  British  surveying  vessels 
have  been  constantly  employed  in  this  work,  not  only  in  B.itish  colonies,  but 
in  all  parts,  aiding  and  often  paving  the  way  for  British  commerce,  and  for  the 
men-of-war  that  protect  it. 

It  is  difficult  to  find  coasts  of  any  extent  that  have  not  been  laid  down  by 
British  marine  surveyors.  The  whole  of  Africa  has  been  their  work.  By  far  the 
greater  part  of  America,  all  the  south  and  east  coasts  of  Aha,  Australia,  and 
most  of  the  innumerable  islands  in  all  oceans  have  been  fixed  and  laid  down  by 
them.  Even  in  the  Mediterranean,  till  very  lately,  the  charts  were  mostly  founded 
on  British  surveys,  and  the  improvements  now  being  carried  out  by  other  nations 
on  their  own  coasts  in  details  required  for  modem  navigation  do  not  materially 
modify  the  main  shapes  and  positions  formerly  determined  by  the  British.  It  has 
been,  and  is,  a  great  work,  and  I  hope  I  may  be  pardoned  for  dwelling  on  it  with 
pride  as  the  result  of  the  wise  administration  of  the  Admiralty  for  many  years^ 
and  of  the  immediate  labours  of  my  predecessors  as  Hydrographer,  and  as  a  very 
great  contribution  to  geographical  knowledge,  more  especially  as  I  do  not  thii^ 
that  it  is  generally  realized  that  this  great  advance  in  geographic  accuracy  is  due 
to  marine  surveyors. 

To  give  an  idea  of  the  comparative  accuracy  of  the  chronometer  method,  I  may 
mention  that  on  taking  at  hazard  eleven  places  distributed  all  over  the  world  at 
great  distances  from  England,  whose  longitudes  have  been  recently  determined  by 
means  of  the  electric  telegraph  and  elaborate  series  of  observations,  I  find  that 
the  average  distance  between  the  chronometer  and  the  telegraph  positions  is 
700  yards.  The  shapes  of  the  dififerent  continents  and  the  positions  of  islands 
as  at  present  on  our  maps  and  charts  will  never  be  altered  except  in  insignificant 
degree,  and  the  framework  is  ready  for  many  years'  work  of  land  mapping.  It  is 
not  to  be  inferred  from  what  I  say  that  marine  surveys  are  approaching  their  close. 
It  is  far  otherwise.  The  time  given  to  these  enormous  extents  of  coasts  and  seas, 
and  the  necessarily  small  scales  on  T^hich  the  surveys  have  been  carried  on,  have 
caused  them  to  be  very  imperfect  in  all  details.  Hundreds  of  rocks  and  shoals, 
both  stretching  from  the  land  and  isolated  in  the  sea,  have  been  missed  in  the 
course  of  them,  and  loss  of  ships  and  life  on  the£e  unknown  dangers  still  continues. 
With  the  increase  of  shippiog,  increased  number  of  ships  of  heavy  draught,  the 
doseness  of  navigation  due  to  steam,  and  the  desire  to  mike  quick  passages, 
smaller  inaccuracies  of  the  charts  become  yearly  of  greater  importance.  As  an 
illustration  of  the  condition  of  affairs  I  may  mention  that  in  Hamosze,  the  inner 
harbonr  of  Plymouth,  one  of  the  headquarters  of  the  British  fleet  for  over  300  years, 
a  small  but  dangerous  pinnacle  of  rock  was  only  discovered  five  years  ago ;  whilst 
numerous  other  dangers  of  a  similar  character  have  been  yearly  revealed  in  close 
surveys  of  other  harbours  in  the  United  Kingdom,  supposed  to  be  well  examined 
and  charted  in  the  last  century.  There  never  was  a  greater  need  for  close  marine 
surveys  of  places  frequented  by  ships  than  now. 

It  is  interesting  to  look  back  and  see  the  gradual  progress  of  the  delineation  of 
the  world,  and  to  mark  how  very  recent  any  approach  to  accuracy  is.    The  very 
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earliest  mapa  of  any  extent  of  country  are  unfortunately  lost  to  U8.  The  first  man 
who  made  a  map  of  which  any  historical  record  exists  is  Anaximander  of  Miletus, 
about  600  B.C.,  but  we  know  nothing  of  it.  A  map  is  mentioned  by  HerodoiuB  as 
having  been  taken  in  600  b.c.  by  Aristagoras  of  Miletus  in  the  shape  of  an 
engraved  bronze  plate  whereon  the  whole  circuit  of  the  earth  was  eograred,  with 
all  its  seas  and  rivers,  to  influence  Cleomenes,  King  of  Sparta,  to  aid  the  lonians 
against  Persia.  This  was  probably  the  work  of  HecatsBus,  to  whom  early  geo- 
graphy owed  much.  His  works  are  also  only  known  to  us  by  quotation ;  but  they 
are  especially  interesting  as  containing  an  early  idea  of  the  limits  of  Africa,  which 
he  represents  as  entirely  surrounded  by  the  sea-^  circumstance  apparently  either 
forgotten  or  disbelieved  la  later  years.  Erotosthenes,  250  b.c^  and  Hipparohus, 
150  B.C.,  made  great  advances,  and  the  former  made  the  first  attempt  to  measure 
the  size  of  the  earth  by  the  difference  of  latitudes  between  Assouan  and  Alexandria 
in  Egypt,  an  attempt  which,  considering  the  great  imperfection  of  his  means,  was 
remarkably  successful,  as,  assuming  that  we  are  right  in  the  length  of  the  stadium 
he  used,  be  made  the  circumference  of  the  globe  25,000  geographical  miles,  whereas 
it  should  be  21,600.  He  also  devised  the  system  of  meridians  and  parallels  as  we 
now  have  them ;  but  the  terms  "  latitude  "  and  "  longitude,"  to  denote  positions 
on  those  circles,  were  introduced  by  Ptolemy. 

The  maps  of  Ptolemy,  the  great  Alexandrian  astronomer  and  geographer  of 
A.D.  150,  are  the  earliest  we  possess.  He  drew,  besides  a  general  map  of  the  whole 
known  world  from  the  southern  part  of  the  Baltic  to  the  Golf  of  Gxunea,  north 
and  Bouth,  and  from  the  Canary  islands  to  the  China  sea,  east  and  west,  a  series  of 
twenty-six  maps  of  the  different  parts.  Ptolemy's  maps,  and  his  method  of  reprer 
eenting  the  spherical  globe  on  a  fiat  surface,  had  a  great  influence  on  geography  to 
many  years.  After  his  time  the  Greek  civilization  waned,  and  the  general  decline 
of  the  Roman  Empire,  followed  by  its  disruption  by  the  invasion  of  the  barbarians, 
closed  the  course  of  discovery  in  all  branches  of  research  for  centuries.  It  is  not 
too  much  to  say  that  for  1300  years  no  advance  was  made,  and  until  the  com-* 
mencement  of  exploration  by  sea,  which  accompanied  the  general  revival  of  learmng 
in  the  fifteenth  centiiry,  Ptolemy's  maps  represented  the  knowledge  of  the  worid» 
As  might  be  expected,  the  further  he  got  from  the  Mediterranean,  the  greater  were 
his  errors ;  and  his  representations  of  Eastern  Asia  and  North-Western  Europe  are 
somewhat  grotesque,  though  quite  recognizable  in  the  main.  Of  Africa  sou^ 
Of  the  Equator  ho  knows  nothing,  and  his  map  of  it  terminates  with  the  border. 
This  is  somewhat  remarkable,  as  I  am  one  of  those  who  firmly  believe  in  the 
circumnavigation  of  Africa  by  the  Phoenicians  sent  by  Neoho^  King  of  Egypt,  in^ 
600  B,c.,  from  the  head  of  the  Bed  sea.  As  described  by  Herodotus,  the  voyage 
has  all  the  impress  of  veracity.  My  personal  faith  in  Herodotus  was  much 
strengthened  by  finding  when  I  surveyed  the  Dardanelles  in  1872  that  his  dimen-^ 
slons  of  that  strait  were  nearer  the  truth  than  those  of  other  and  later  authorities^ 
even  down  to  the  time  at  which  I  was  at  work,  as  well  as  by  other  geographical 
tests  1  Was  able  to  apply.  When,  therefore,  he  records  that  the  Phoenicians 
declared  that  in  their  voyage  they  had  the  sun  on  their  right  hand,  and  says' hd 
does  not  believe  it,  he  registers  an  item  of  information  which  goes  far  to  prot^ 
the  story  correct.  Influenced  by  Hecataeus,  who  though  surrounding  Africa  b^ 
the  sea  cut  it  far  short  of  the  Equator,  Herodotus  could  not  conceive  that  th6 
travellers  had  passed  to  the  south  of  the  san  when  it  was  in  the  southern  tropi6,   ' 

Ko  historical  incident  has  been  more  discussed  than  this  voyage,  commehtatdtt 
yarying  much  in  their  opinions  of  its  truth.  But  we  have  to-day  some  new  fact^i 
No  one  who  has  followed  the  exploration  of  the  ancient  buildings  in  Bhodesia. 
and  considered  the  information  we  possess  on  the  early  inhabitants  of  Soutiienr 
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Arabia,  whether  we  call  them  SabieaQS  or  Himyarites,  can  doubt  that  the  formoc 
were  mainly  the  work  of  men  coming  from  Ajrabia  at  a  very  early  date,  while  the 
period  of  time  necessary  to  carry  out  gold-mining  operations  over  the  large  areas 
now  found  to  have  been  exploited  must  have  been  very  great.  It  seems  strange 
that  no  record  of  the  constant  voyages  to  this  El  Dorado  should  remain^  but  the 
very  natural  desire  to  keep  lucrative  information  to  themeelves  is  not  an  unknown 
thing  amongst  traders  of  the  present  day,  while  the  conditions  of  society  and  the 
absence  of  written  records  of  South  Arabia  would  make  concealment  easy.  The 
Phoenicians,  an  allied  race,  and  the  great  seafaring  trading  nation  of  the  Mediter- 
ranean, succeeded  in  keeping  the  majority  of  their  marts  secret,  and  we  have  inci- 
dents recorded  showing  their  determination  not  to  allow  others  to  follow  their  steps, 
while  to  this  day  we  are  very  doubtful  of  the  limits  of  their  voyages.  It  may  be 
considered  certain  that  while  wo  naturally  quote  Greek  historians  and  geographers 
as  the  early  authorities  for  the  growth  of  geographical  knowledge,  and  that  the 
scientific  basis  for  proper  maps  of  large  areas  was  really  provided  by  them,  the  sea* 
faring  nations,  Arabians,  Phoenicians,  and  Chinese,  knew  a  very  great  deal  practically 
of  tho  coasts  of  various  parts  of  the  Old  World  that  were  absolutely  unknown  to 
the  Greeks. 

The  favourable  conditions  afforded  by  those  remarkable  periodic  winds,  the 
monsoons,  would  in  the  China  sea,  Bay  of  Bengal,  and  the  Arabian  sea,  naturally 
facilitate  any  attempts  at  extensive  sea  voyages,  and  would  lead  to  such  attempts 
under  conditions  that  in  the  regions  of  variable  winds  would  be  considered  too 
dangerous  and  uncertain.  The  fact  that  the  monsoons  in  nearly  every  case  blow 
practically  parallel  to  the  coasts  in  opposite  directions  is  a  most  important  factor 
in  considering  early  navigation.  The  direction  of  the  wind  itself  in  such  oases 
roughly  guides  a  vessel  without  a  compass,  and  the  periods  of  cyclones  and  on- 
settled  weather  between  the  monsoons  would  soon  be  noted  and  avoided,  as  th^ 
are  to  this  day  by  the  Arabs  and  Chinese,  whose  vessels,  I  have  very  little  donbt^ 
have  remained  practically  the  same  for  thousands  of  years. 

The  imknown  Greek  author  of  that  unique  and  most  interesting  document,  the 
'  Periplus  of  the  Erythraean  Sea,'  probably  of  the  first  century  aj>.,  describes  vessels 
built  without  nails,  whose  planks  were  bound  together  by  cords,  in  precisely  the 
same  way  as  many  Arab  dhows  now  navigating  the  Indian  ocean.  His  personal 
knowledge  of  Africa  evidently  ceased  at  Cape  Guardafui,  though  he  gives  informa- 
tion gained  from  others  on  the  east  coast  as  far  as  Zanzibar,  which — or,  rather,  a 
part  on  the  mainland  near — ^he  describes  as  the  limit  of  trade  to  the  south.  We 
know  that  Arabs  had  penetrated  further,  but  no  doubt  they  kept  their  knowledge 
to  themselves.  These  early  navigators  very  probably  had  charts.  When  Yasco 
da  Gama  first  passed  along  the  eastern  coast  of  Africa  he  found  that  the  Arab 
dhows  had  charts.  Unfortunately  none  of  them  has  come  down  to  us,  or  it  would 
have  been  interesting  to  compare  them  with  those  of  the  west  coast  used  by  the 
Portuguese  at  the  time,  and  which  were  of  the  crudest  description. 

I  claim  for  sailors  of  all  ages  that  they  would  ba  the  first  to  make  practical 
maps  of  the  shape  of  the  coasts.  Their  safety  and  convenience  demanded  it,  while 
it  is  a  far  easier  task  to  compile  such  a  picture  of  the  earth  from  successive  voyagea 
along  coasts  over  the  sea,  where  average  distances  from  known  rates  of  sailing  and 
courses  from  the  sun  and  stars  can  be  more  accurately  ascertained  than  from  long> 
and  generally  tortuous  land  journeys  in  directions  governed  by  natural  features, 
towns,  and  so  forth.  A  navigator  must  be  a  bit  of  an  astronomer.  A  landsman 
to  this  day  seldom  knows  one  star  from  another.  It  was  the  sea-charts,  or  portOf*' 
2an»,  of  the  Middle  Ages  that  on  the  revival  of  learning  first  gave  respectable  repre* 
sentations  of  the  shape  of  the  coasts,  at  a  time  when  the  learned  monks  and  othersr 
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were  drawbg  the  most  fantastic  and  absurd  picturee  which  they  called  maps.  At 
the  same  time  it  must  be  remembered  thai  ia  all  ages  and  down  to  the  present  day 
pilots,  who  within  a  hundred  years  were  usually  carried  by  all  ships,  eyen  for  sea 
voyages,  jealously  keep  their  knowledge  largely  in  their  heads,  and  lo A  upon  good 
charts  as  contriyanoes  ta  destroy  their  profession,  and  that  such  charts  or  notes 
as  they  had  they  would  keep  religiously  to  their  fraternity. 

The  Egyptians  were  no  sailors,  bat  we  know  that  they  habitually  employed 
Phoenicians  for  sea  expeditions,  while  we  haye  the  historical  record  of  the  Old 
Testament  for  their  employment  by  Dayid  and  Solomon  for  a  like  purpose  in  the 
Bed  sea,  and  probably  far  to  the  south.  It  is,  therefore,  almost  impossible  to  doubt 
that  the  Phcenicians  were  also  acquainted  with  the  nayigation  of  the  Bed  sea  and 
east  coast  of  Africa.  Such  a  yoyage  as  that  recorded  by  Herodotus  would  under 
these  circumstances  be  far  from  improbable.  The  yaryiog  monsoons,  which  had 
led  the  Arabians  centuries  before  to  get  so  intimate  a  knowledge  of  the  east  coast 
as  to  enable  them  to  find  and  work  the  gold-fields,  would  be  well  known  to  the 
Phoenicians,  and  the  hardy  seamen  who  brayed  the  tempestuous  regions  lying 
between  Cadiz  and  Great  Britain  would  make  little  of  the  difficuliies  of  the  African 
seas. 

The  limit  of  easy  nayigation  from  and  to  the  Bed  sea  is  Sofala.  I  do  not  think 
that  it  is  too  great  a  use  of  imagination  to  suppose  that  it  would  be  from  informa- 
tion reoeiyed  in  what  is  now  North  Bbodesia  that  it  was  learnt  that  to  the  west- 
ward lay  the  eea  again,  and  that  this  led  to  the  attempt  to  reach  it  by  the  Eoutb* 
Once  started  from  the  neighbourhood  of  Sofala,  they  would  find  themselyes  in  that 
great  oceanic  stream,  the  Agulbas  current,  which  would  carry  then  rapidly  to  the 
southern  extremity  of  Africa.  I,  as  a  sailor,  can  also  eyen  conceiye  that,  fiodiog  them- 
selyes in  that  strong  current,  they  would  be  alarmed  and  attempt  to  turn  back,  and 
that  after  struggling  in  yain  against  it  they  would  haye  accepted  the  ineyitable 
and  gone  with  it,  and  that  without  the  Agulhas  current  no  such  complete  yoyage 
of  circumnayigation  would  haye  been  made.  As  Major  Bennell  in  the  last  century 
pointed  out,  once  past  the  Cape  of  Good  Hope,  the  periodic  winds,  and  oyer  a  great 
part  of  their  journey  the  currents,  would  help  them  up  the  West  African  coast ; 
and  the  general  conditions  of  nayigation  are  fayourable  the  whole  way  t:>  the  Straits 
of  Gibraltar,  the  ships  keeping,  as  tbey  would  do,  near  the  land ;  but  we  can  well 
understand  that,  as  recorded,  the  yoyage  occupied  nearly  three  years,  and  that  they 
halted  from  time  to  time  to  sow  and  reap  crops.  I  should  say  that  it  is  highly 
probable  that  either  Simon's  bay  or  Table  bay  was  selected  as  one  of  these 
stopping-places. 

No  reference  to  this  yoyage  has  been  found  amongst  the  hieroglyphic  records, 
and,  indeed,  so  far  few  such  records  of  Necho,  whose  leign  was  not  for  long,  are 
known ;  but  that  it  was  regarded  at  the  time  as  historical  is  eyident,  for  Xerxes,  a 
hundred  yeais  later,  sent  an  expedition  to  repeat  it  in  the  contrary  direotion.  This, 
howeyer,  failed,  and  the  unfortimate  leader,  Sataspes,  was  impaled  on  bis  unsnc- 
cesfiful  return.  This  attempt  shows  that  the  greater  difficulty  of  the  circnomayiga- 
tion  from  west  to  east,  as  compared  with  that  from  east  to  west,  was  not  realized, 
and  points  to  the  concealment  of  any  details  of  the  successful  yoyage. 

Of  Hanno's  yoyage  from  the  Straits  of  Gibraltar  to  about  Sierra  Leone,  the 
date  of  which  is  uncertain,  but  from  500  to  600  b.c.,  we  should  know  little  had  not 
good  fortune  preseryed  the  record  deposited  in  a  Carthaginian  temple.  But  the 
well-known  secrecy  of  the  Phoenicians  in  all  matters  connected  with  their  fordgn 
trade  and  yoyages  would  explain  why  so  little  was  known  of  Necho*s  yoyage,  and 
•our  present  knowledge  of  the  extensiye  ancient  gold  workings  of  Bhodesia  shows 
haw  much  went  on  in  those  times  of  which  we  are  wholly  ignorant. 
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I  have  dwelt  perhaps  too  long  on  this  subject,  but  it  has  to  ma  a  great  interest ; 
and  as  it  has  not,  so  far  as  I  kno«^,  been  dealt  with  by  a  seaman  who  is  pers<mall7 
well  acquainted  with  the  ways  of  reamen  in  sailing  ships  and  with  the  narigation 
of  the  coasts  in  question,  I  hope  I  may  be  excused  for  putting  my  views  on  record. 
There  are  several  references  in  Greek  and  Litin  historians  to  other  cirumnavigations, 
but  none  of  them  can  be  trusted,  and  apart  from  Necho's  voyage  we  hear  nothing 
of  the  east  and  south  coasts  of  Africa  until  the  arrival  of  the  Portuguese  at  the  end 
of  the  fifteenth  century.  But  they  found  a  tbriviog  civilization  along  the  coast 
from  Sofala  northward,  Shirazi,  Arab,  and  Indian.  Ruins  exist  in  many  places 
which  have  not  yet  been  properly  investigated,  and  we  are  quite  unable  to  say 
from  what  date  we  are  to  place  the  earliest  foreign  settlementf,  nor  how  many 
breaks  existed  in  the  continuity  of  the  gold-mining,  which  apparently  was  pro- 
ceeding at  or  very  shortly  before  the  Portuguese  visit. 

After  the  recommencement  of  exploration  by  sea  in  the  fifteenth  century, 
seamen  slowly  gathered  enough  information  to  draw  the  lines  of  the  coasts  they 
passed  along,  and  in  time — that  is,  by  the  middle  of  the  eighteenth  century — most 
lands  were  shown  with  approximately  their  right  shapes.  But  of  true  accuracy 
there  was  none,  for  the  reason  I  have  before  mentioned,  that  there  was  co  exact 
method  of  obtaining  longitude.  If  we  look  at  a  general  world  chart  of  a.d.  1755 — 
and  to  get  the  best  of  that  period  we  must  consult  a  French  chart — ^we  shall  find 
on  this  small  scale  that  the  shape  of  the  continents  is  fairly  representative  of  the 
truth.  But  when  we  examine  details  we  soon  see  how  crude  it  all  is.  I  have 
compared  with  their  true  positions  the  positions  of  thirty-one  of  what  may  be 
taken  as  the  fundamental  points  in  the  world  as  given  in  the  larger  scaled  French 
charts  of  1755,  from  which  the  general  one  is  drawn,  and  I  find  that  on  an  average 
they  are  48  miles  in  error.  The  errors  vary  from  160  miles  to  2  miles.  If  the 
delineation  of  the  coast-lines  between  be  considered,  the  inaccuracies  are  very 
much  greater. 

Very  shortly  after  this  date  more  accurate  determinations  began  to  be  made. 
The  meth6d  of  lunar  dlstaoces  was  perfected  and  facilitated  by  tables  published 
in  the  various  astronomical  "  ephemeridep,"  and  seamen  and  explorers  commenced 
to  make  use  of  it.  Still  the  observation  required  constant  practice,  and  the  calcu- 
lation, irnless  constantly  made,  was  laborious,  and  it  was  used  with  complete 
success  by  the  few.  The  great  Captain  Cook,  who  may  be  looked  upon  as  the 
father  of  modem  methods  of  surveying,  did  much  to  show  the  value  of  this 
method;  but  the  chronometer  came  into  use  shortly  after,  and  the  principal 
advance  in  exact  mapping  was  made  by  its  aid,  as  I  have  already  stated. 

There  is  a  vast  amount  yet  to  be  done  for  Geography.  Until  we  possess 
publications  to  which  we  can  turn  for  full  information  on  all  geographical  aspects 
of  things  on  this  globe  of  ours,  there  is  work  to  be  done.  Seeicg  that  our  present 
publications  are  only  now  beginning  to  be  worthy  of  being  considered  trustworthy 
for  the  very  small  amount  of  knowledge  that  we  already  possess,  geographical 
work  in  all  its  branches  is  practically  never-ending. 

But  of  exploration  pure  and  simple  very  little  remains  to  be  done.  The  charm 
of  travelling  through  and  describing  an  entirely  new  country  which  may  be 
practically  serviceable  to  civilized  man  has  been  taken  from  us  by  our  prede- 
cessors, though  limited  regions  still  remain  in  Central  Asia  and  South  America  of 
which  we  know  little  in  detail. 

I  must  except  the  Polar  Regions,  which  are  in  a  somewhat  special  category, 
as  their  opening-up  affords  few  attractions  to  many  people.  But  a  knowledge  of 
the  past  history  of  our  globe— fit  study  for  human  thought — can  only  ba  gained 
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by  stady  of  the  portioDS  still  under  gladal  conditions.  What  b  there  round  the 
South  Pole^a  continent  or  a  group  of  large  islands?  What  is  going  on  there? 
What  thickness  does  ice  obtain  ?  Have  these  regions  always  been  glaciated ;  and 
if  not,  why  not?  Oan  we  get  any  nearer  the  mystery  of  magnetism  and  its 
constant  changes  by  study  at  or  near  the  magnetic  poles?  All  these  and  many 
other  scientific  questions  can  only  be  solyed  by  general  geographical  research  in 
these  rfgionp,  and  all  interested  in  such  questions  hare  been  delighted  at  the 
resent  attempts  to  gain  more  knowledge.  The  object  of  these  expeditions  was 
frankly  and  purely  scientific.  All  hope  of  remunerative  whale  or  seal  fisheries 
had  been  dispelled  by  the  visit  of  the  Norwegian  whalers  in  1892  to  the  region 
south  of  Cape  Horn,  and  the  known  general  condition  of  the  land  forbade  any 
expectation  of  other  profitable  industrief,  unless  indeed  gold  and  other  valuable 
minerals  should  be  found,  which  is  always  possible.  Beyond  the  fact  that  exploring 
expeditions  of  this  character  keep  alive  the  spirit  of  enterprise  and  bring  out  the 
finest  characteristics  of  a  race — which  is  a  point  by  no  means  to  be  despised — ^no 
Immediate  practical  benefit  was  to  be  expected. 

Progress  under  the  conditions  must  be  slow,  but  I  think  that  Great  Britain 
may  well  be  satisfied  with  the  information  collected  in  the  Antarctic  by  Captain 
B.  F.  Scott  and  his  gallant  companions.  The  unfortunate  detention  of  the  Dis- 
covery by  an  unfavourable  summer  prevented  the  further  coastal  exploration 
which  was  part  of  the  programme,  but  gave  opportunity  for  further  detailed 
examination  of  the  inland  conditions,  which  was  carried  out  in  defiance  of  the 
severest  atmospheric  and  topographical  difficulties,  and  with  the  greatest  zeal  and 
intelligence ;  and  it  may  be  doubted  whether  Science  in  the  end  has  not  gained 
more  than  she  lost  by  the  unexpected  division  of  energy.  The  healthy  conditions 
which  prevailed  throughout  are  a  standing  proof  both  of  Captain  Scott's  eminent 
capadty  as  a  leader  and  of  the  cheery  spirit  which  animated  the  whole  expedition. 
The  full  results  of  the  scientific  observations  are  not  yet  worked  out,  and  in  many 
cases  for  a  complete  appreciation  of  their  bearing  they  must  be  compared  and 
correlated  with  those  of  the  other  Antarctic  expeditions,  but  many  highly  sug- 
gestive points  have  already  been  revealed.  For  the  first  time  Antarctic  continental 
land  has  been  travelled  over  for  long  distances,  and  though  the  actual  area  of  new 
discovery  looks  small  on  a  map  of  the  world,  the  distances  covered  can  only  be 
described  as  extraordinary,  and  far  exceeding  the  most  sanguine  anticipations. 

Few  who  considered  the  mountainous  coast-line  of  Victoria  Land  and  its 
complete  glaciation,  as  reported  by  Sir  James  Boss  from  his  distant  view,  thought 
that  it  would  prove  practicable  not  only  to  ascend  those  mountains,  but  to  reach 
to  heights  mnch  surpassing  them  behind.  The  reason  that  it  proved  feasible  is 
that,  while  there  are  occasional  heavy  snowstorms,  the  annual  snowfall  is  small, 
and  the  surface,  therefore,  is  generally  unencumbered  with  soft  deep  snow.  And 
what  did  Captain  Scott  find  after  his  memorable  struggle  up  the  glacier  through 
the  mountains?  An  enormous  plateau  at  an  elevation  of  about  9000  feet,  nearly 
level,  smooth,  and  featureless,  over  which  he  travelled  directly  inland  for  over 
200  miles,  seeing  no  sign  at  his  furthest  point  of  any  termination  or  alteration 
in  character.  So  far  as  could  be  seen  from  other  journeys,  glacial  discharge  firom 
this  great  ice-sheet  is  very  small,  and  practically  it  appears  to  be  dead.  Its 
accretion  by  fresh  snowfall  is  insignificant,  while  on  all  sides  along  the  flanks  of 
the  coastal  mountains  there  are  signs  of  diminution  in  the  mass  of  ice. 

The  great  ice-barrier  east  of  Ross  island  tells  the  same  tale.  This  magnificent 
feature  presents  to  the  sea  a  face  of  perpendicular  ice-clifis  varying  from  60  to 
240  feet  in  height  and  450  searmiles  long.  Sir  J.  Ross  mapped  its  position  in 
1841,  and  Captain  Scott  finds  that  it  has  retreated  on  an  average  15  miles,  varying 
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much  in  difBereai  ptfts.  Should  Uai  mte  of  retre*t  contiiiTie  the  whole  of  this 
)oe-maw^  ai  fSur  m  Ckptdn  Soott  saw  it,  will  hare  Tanished  in  1000  jean.  As 
the  motion  of  the  ice-mass  is  also  ahoat  15  miles  to  the  north  in  the  same  time, 
ioehergs  covering  coUeotiTely  an  area  of  460  miles  by  30  have  been  discharged 
from  it  in  sixty  years.  Oaptain  Scott  trayelled  orer  it  nearly  doe  south  to  a 
point  800  miles  from  its  face,  and  then  saw  no  sign  of  its  end.  It  is  bordered  on 
its  western  side  by  a  mountainous  coast-line,  rising  in  places  to  15,000  fSoet.  He 
found  the  ice  practically  flat  and  wholly  nnfissured,  except  at  the  ride,  where  its 
northerly  motion,  found  to  be  about  130  feet  in  the  month,  caused  shearing  and 
▼ast  crevasses.  All  that  is  known  of  its  eastern  edge  is  that  it  is  bordered,  where 
it  meets  the  sea,  by  land  from  2000  to  3000  feet  high,  suspected  by  Boss  and 
Terified  by  Oaptain  Scott.  This  may  be  an  island,  or  more  probably  the  eastern 
^de  of  the  great  Qoid  or  bay  now  filled  by  the  barrier. 

Oaptain  Scott  is  of  opinion  that  this  great  ice-sheet  is  afloat  throughout,  and 
I  entirely  agree  with  this  conclusion.  It  is  unexpected,  but  ererything  points 
to  it  From  soundings  obtained  along  the  face  it  undoubtedly  has  about  600  feet 
of  water  under  it  It  is  difiBcult  to  beliere  that  this  enormous  weight  of  ice,  450 
miles  by  at  least  360,  and  perhaps  very  mndi  more,  with  no  fall  to  help  it  along 
hj  gravity,  can  have  behind  it  a  suflQcient  force  in  true  land  glacier  to  overcome 
the  stupendous  friction  and  put  it  in  motion  if  it  be  resting  on  the  bottom.  It  is 
8n£Bciontly  astonishing  that  there  is  force  enough  even  to  overcome  the  cdiesion  at 
the  side,  which  must  be  very  great  The  flat  nature  of  the  bottom  of  the  Ross  sea 
and  the  analogies  of  many  geographical  details  in  other  parts  of  the  world  make  it 
most  probable  that  the  water  under  the  whole  barrier  is  deep. 

A  point  on  which  I  have  seen  no  comment  is  the  difference  in  the  appearance 
of  the  slopes  of  Moimt  Terror.  Oaptain  Scott  found  the  bare  land  showing  over 
large  areas,  but  during  the  two  summers  of  Ross*s  visit  it  was  wholly  snow-clad. 
Sir  Joseph  Hooker,  the  sole  survivor  of  Boss's  expeditioD,  when  questioned  had  no 
doubt  on  the  subject,  and  produced  many  sketches  in  support  This  may  be  due 
to  temporary  causes,  but  all  the  information  collected  by  the  expedition  points 
without  doubt  to  steadily  diminishing  glaciation  in  recent  times.  We  have,  there- 
fore, this  interesting  fact,  that  both  in  Arctic  and  Antarctic  regions,  as  indeed  all 
over  the  world,  ice  conditions  are  simultaneously  ameliorating,  and  theories  of 
alternate  northern  and  southern  maximum  glaciations  seem  so  far  disproved.  But 
this  does  not  mean  that  climatic  conditions  in  the  Antarctic  are  now  less  severe — 
probably  the  contrary.  It  has  been  pointed  out  by  many  that  land  glaciation 
may  arise  from  varied  primary  causes,  but  one  obvious  necessity  is  that  tht  snow- 
fall should  exceed  melting  and  evaporation.  It  need  not  be  heavy;  but  if  it 
is,  it  may  produce  glaciation  under  somewhat  unexpected  conditions.  This  would 
entail  a  vapour-laden  air  more  or  less  continuously  impinging  upon  the  land  at 
a  temperature  which  will  enable  it  when  cooled,  either  by  passing  over  chilled  land 
or  when  raised  to  higher  regions  by  the  interposition  of  mountains,  to  give  up  its 
moisture  freely.  This  condition  is  not  fulfilled  when  the  air  as  it  urrives  from  the 
sea  is  already  at  a  very  low  temperature. 

It  was  my  fortune  to  spend  two  long  seasons  in  the  Straits  of  Magellan,  and  I 
was  dally  more  impressed  by  what  I  saw.  There  you  have  a  mountainous  ridge 
of  no  great  height — ^very  few  peaks  rising  more  than  4000  feet — opposed  to  the 
almost  continuous  westerly  winds  pouring  in  from  the  Pacific  at  a  very  moderate 
temperature  and  charged  with  much  moisture.  The  result  is  that  in  the  latitude 
of  Yorkshire  every  mountain  mass  over  3000  feet  high  is  covered  with  eternal 
snow,  and  sends  glaciers  down  to  the  sea.  I  was  convinced  by  what  was  going 
on  under  my  eyes  that  it  only  required  an  upheaval  of  the  land  of  2000  feet  or 
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£0  to  cover  the  whole  of  Patagonia  with  ice.  But  then  the  climate  would  still 
not  be  Tery  Be?ere.  The  temperature  of  the  wind  from  the  sea  would  be  the  came, 
and  such  part  of  it  as  blew  along  the  chanoels  and  on  the  lower  land  would  modemte 
the  cold  caused  by  the  ice-hoovered  slopes.  The  shores  of  the  whole  of  Western 
Southern  PatagoDia,  deeply  indented  with  long  and  deep  fiordp,  indicate,  accoitiing 
to  all  received  views  of  the  origin  of  such  formations,  that  the  land  was  formerly 
higher,  while  signs  of  glaciation  are  everywhere  present. 

The  results  of  geographical  research  show  us  that  in  many  parts  of  the  world 
climate  must  have  greatly  chaDged  in  comparatively  recent  times.  In  the  now 
arid  regions  of  Northern  Africa,  Central  North  America,  and  in  parta  of  Asia  there 
is  ample  evidence  that  the  climate  was  in  times  past  more  humid.  In  a  remarkable 
paper  on  the  causes  of  changes  of  climate,  contributed  by  Mr.  F.  W.  Harmer  te 
the  Geological  Society  in  1901,  and  which  has  not  obtained  the  notice  it  deserves^ 
it  is  pointed  out  how  chaDges  in  the  distribution  of  the  prevalent  winds  would 
vastly  alter  climatic  conditions.  Like  everything  else  in  Nature,  and  especially 
in  the  department  of  meteorology,  these  questions  are  exceedingly  complex,  and 
similar  results  may  be  brought  about  in  different  ways,  but  there  can  be  no  doubt 
that  the  climate  of  South  Africa  would  be  greatly  modified,  and  more  rainfall 
would  occur,  if  only  the  cyclonic  storms  which  now  chase  each  other  to  the  east- 
ward in  the  ocean  south  of  the  Cape  of  Gocd  Hope  could  be  prevailed  upon  to 
pursue  a  elightly  more  northerly  line,  and  many  obstacles  to  the  agricultural 
prospects  of  South  Africa  now  existing  would  be  removed.  This  is,  however^ 
beyond  the  poweis  of  man  to  effect ;  but,  as  I  have  jast  said,  there  are  other  ways 
of  attaining  the  object,  and  it  is  earnestly  to  be  hoped  that  the  attention  now  being 
paid  to  afforestation  may  result  in  \igorou8  efforts  to  bring  about  by  this  means 
the  improvement  in  humidity  so  much  required  in  many  parts  of  the  country. 

The  other  recent  event  in  geographical  exploration  is  the  result  of  the  expedi- 
tion to  Lhasa.  It  was  an  unexpected  solution  of  this  long-desired  knowledge  that 
it  should  come  from  political  necessities  and  by  means  of  a  Government  mission.. 
The  many  ardent  travellers  who  have  dreamed  of  one  day  making  their  way  in  by 
stealth  have  thus  been  disappointed,  but  our  knowledge  is  now  fuller  than  could 
otherwifie  have  been  gathered.  The  most  important  fact  is  the  revelation  of  the 
fertility  of  a  large  part  of  Southern  Tibet.  Much  has  been  added  to  topographical 
knowledge,  but  the  route-maps  of  the  secret  Indian  native  surveyors  already  had 
given  us  a  rough  knowledge  of  the  country  on  the  road  to  Lhasa.  It  was  not,, 
however,  realized  how  great  was  the  difference  between  the  aridity  of  the  vast 
regions  of  the  north,  known  to  us  from  the  travels  of  men  of  various  nationalities), 
and  the  better- watered  area  in  the  south,  though  from  the  great  height  of  the 
plateau — some  12,000  feet — the  climate  is  very  severe.  The  upper  oourEe  of  the 
Brahmaputra  has  been  traced  by  Captain  Ryder,  but,  unfortunately,  a  political 
veto  was  placed  on  the  project  to  solve  the  interesting  problem  of  how  this  great 
river  finds  its  way  to  the  Indian  plaiup,  and  this  still  remains  for  the  future  to 
unraveL 

Of  the  ocean,  which  has  been  my  own  particular  study  for  many  years,  and  on 
which  alone  I  feel  any  special  qualification  to  speak,  I  have  said  but  little,  for  the 
reason  that  when  presiding  over  this  section  on  a  former  occasion  I  took  it  for 
my  theme,  bnt  there  are  a  few  points  regarding  it  which  I  should  like  to  bring  to 
your  notice. 

It  is  of  the  ocean,  more  than  of  any  other  physical  feature  of  our  globe,  that 
our  knowledge  has  increased  of  late  yeais.  Forty  years  ago  we  were  profoundly 
ignorant  even  of  its  depth,  with  the  exception  of  a  few  lines  of  soundings  then 
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rocently  taken  for  the  first  submarine  telegraph  cables,  and  consequently  we  knew 
nothing  of  its  real  yast  balk.  As  to  the  life  in  it,  and  the  laws  which  govern  the 
distribution  of  such  life,  we  were  sicnikrlj  ignorant,  as  of  many  other  detailf* 
The  ChaUenger  expedition  changed  all  this,  and  gave  an  impetus  to  ooeanographio 
research  which  has  in  the  hands  of  all  nations  borne  much  fruit.  Soundings  have 
been  obtained  over  all  parts  of  the  seas,  even  in  the  two  polar  seas ;  and  though 
much  remains  to  be  done,  we  can  now  form  a  very  close  approximation  to  the 
amount  of  water  on  our  earth,  whilst  the  term  **  unfathomable  ocean "  has  been 
shown  to  have  been  based  on  an  entire  misconception.  Biological  research  has  alie 
revealed  a  whole  world  of  living  forms  at  all  depths  of  whose  existence  nothing 
was  known  before. 

In  my  former  addresf,  eleven  years  ago,  I  gave  many  details  about  the  sea,  of 
which  I  will  only  repeat  one — which  id  a  fact  that  every  one  should  kuow — and 
that  is,  that  the  bulk  of  the  ocean  is  about  fourteen  times  as  great  as  that  of  the 
dry  land  above  water,  and  that  if  the  whole  of  that  land  weie  thrown  into  the 
Atlantic  ocean  it  would  only  fill  one-third  of  it.  Eleven  years  ago  the  greatest 
depth  known  was  4700  fathom?,  or  28,000  feat.  We  have  since  found  sevens 
places  in  the  Pacific  where  the  depth  is  nearly  5170  fathoms,  or  31,000  feet,  or 
somewhat  higher  than  Mount  Everest,  which  has  been  lately  definitely  shown 
to  be  the  culminating  point  of  the  Himalayas.  These  very  deep  parts  of  the 
ocean  are  invariably  near  land,  and  are  apparently  in  the  shape  of  troughs,  and 
are  probably  due  to  the  original  crumpling  of  the  Earth's  surface  under  slow 
contraction. 

The  enormous  area  of  the  sea  has  a  great  effect  upon  climate,  but  not  so  much 
in  the  direct  way  formerly  believed.  While  a  mass  of  warm  or  cold  water  off  a 
coast  must  to  some  extent  modify  temperature,  a  greater  direct  cause  is  the  winds^ 
which,  however,  are  in  many  parts  the  effect  of  the  distribution  of  warm  and  cold 
water  in  the  ocean  perhaps  thousands  of  miles  away.  Take  the  United  Kingdom, 
notoriously  warm  and  damp  for  its  position  in  latitude.  This  is  due  mainly  to  the 
prevalence  of  westerly  winds.  These  winds,  agaio,  are  part  of  cyclonic  systems 
principally  engendered  off  the  coasts  of  Eastern  North  America  and  Newfoundland, 
where  hot  and  cold  sea-currents,  impinging  on  one  another,  give  rise  to  great 
variations  of  temperature  and  movements  of  the  atmosphere  which  start  cyclonie 
systems  travelling  eastwards.  The  centre  of  the  majority  of  these  systems  passes 
north  of  Great  Britain.  Hence  the  warm  and  damp  parts  of  them  strike  the 
country  with  westerly  winds,  which  have  also  pushed  the  warm  water  left  by  the 
dying-out  current  of  the  Gulf  Stream  off  Newfoundland  acroES  the  Atlantic,  and 
raises  the  temperature  of  the  sea  off  Britain.  When  the  cyclonic  systems  pa^s 
south  of  England,  as  they  occasionally  do,  cold  north-east  and  north  winds  are  the 
result,  chilling  the  country  despite  the  warm  water  surrounding  ihe  inlands.  It 
only  requires  a  rearrangement  of  the  direction  of  the  main  Atlantic  currents 
wholly  to  change  the  climate  of  Western  Europe.  Such  an  arrangement  would  be 
effected  by  the  submergence  of  the  Isthmus  of  Panama  and  adjacent  country, 
allowing  the  equatorial  current  to  pass  into  the  Pacific.  The  gale  factory  of  the 
western  Atlantic  would  then  be  greatly  reduced. 

The  area  south  of  the  Cape  of  Good  Hope  is  another  birthplace  of  great 
cyclonic  systems,  the  warm  Agulhas  current  meeting  colder  water  moving  up 
from  the  Polar  regions ;  but  in  the  southern  ocean  the  conditions  of  the  distribu- 
tion of  land  are  different,  and  these  systems  sweep  round  and  round  the  world, 
only  catching  and  afftcting  the  couth  part  of  Tasmania,  New  Zealand,  and 
Patagonia. 

In  1894  I  spoke  of  the  movements  of  the  lower  strata  of  water  in  the  sea  as  a 
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subject  on  which  we  were  only  h^^mg  to  get  a  Httle  light.  Since  that  jmt 
we  have  learnt  a  little  more.  It  is  a  common  idea  that  at  the  bottom  of  the  aea 
All  is  still ;  but  this  is  a  mistake,  even  for  the  deepest  parts,  for  the  tidal  infloenoe 
reaches  to  the  bottom  and  keeps  every  particle  in  motion,  though  such  motion  ib 
quiet  and  slow.  Near  the  shore,  however,  though  still  in  deep  water,  the  mov^ 
ment  may  be  considerably  increased.  Gases  have  occurred  in  late  years  when 
submarine  cables  have  broken  several  hundred  fithoms  deep,  and  when  picked  up 
for  repair  it  has  been  found  that  the  iron  wire  covering  has  been  Uterally  robbed 
«way  as  by  a  file.  This  can  only  be  the  result  of  an  undercurrent  along  the 
bottom  moving  the  cable  to  and  fro.  Such  a  current  might  be  caused  by  a 
submarine  spring,  for  there  is  no  doubt  that  much  fresh  water  finds  its  way  into 
the  ocean  in  this  &shion,  but  it  is  more  probably  generally  an  effect  of  aoceleration 
of  the  tidal  movement  due  to  the  rising  slope  of  the  continent.  In  connection 
with  this,  further  facts  have  come  to  light  in  the  course  of  recent  marine  surveys. 
Many  isolated  shoal  spots  in  the  great  oceans  have  figured  in  our  charts,  the  results 
of  reports  by  passing  ships  who  have  said  they  have  seen  breakers  in  fine  weather. 
Such  places  are  the  terror  of  seamen,  and  it  is  part  of  the  duty  of  surveying 
ships  to  verify  or  disprove  them.  Very  much  has  been  done  in  the  last  eighteen 
years,  with  the  result  that  the  majority  of  them  have,  as  dangers,  disappeared.  In 
many  cases,  however,  a  bank  has  been  found,  deep  in  the  ordinary  acceptation  of 
the  word,  but  much  less  deep  than  the  surrounding  sea — solitary  ridges,  in  fact, 
rising  from  the  ocean  floor.  Frequently,  in  examining  these  banks  In  search  of 
shoaler  spots,  breakers  have  been  reported  and  recognized  as  such  on  bosrd  the 
surveying  ship  from  a  distance,  but  on  approach  they  have  proved  to  be  small 
overcurh  caused  by  tide  ripplings,  and  the  depth  of  water  has  proved  to  be 
several  hundred  fisithoms.  These  ripplings  are  clearly  caused  by  the  small  tidal 
motion  in  the  deep  water,  generally  in  these  cases  of  over  2,000  fathoms,  meeting 
the  slope  of  the  submerged  mountain  range,  being  concentrated  and  aooelerated 
until  the  water  finally  flows  up  the  top  of  the  slope  as  a  definite  current,  and 
taking  the  line  of  least  resistance,  that  to  the  surface,  makes  itself  visible  in  the 
shape  which  we  are  accustomed  to  associate  with  ccHnparatively  shallow  water. 
These  cases  form  remarkable  instances  of  the  manner  in  which  extensive  motion  of 
water  may  arise  from  very  small  beginnings. 

An  observation  I  was  anxious  to  make  in  1894  has  been  suocessftdly  carried  out 
since.  This  was  to  ascertain  whether  there  was  any  permanent  undercurrent  in  the 
Straits  of  Bab-el-Mandeb  due  to  more  water  being  forced  through  the  strait  on  the 
surface  by  the  persistent  south-east  wind  of  winter  than  could  be  evaporated  in 
the  closed  Bed  sea.  Soch  return  undercurrents  have  under  somewhat  rimilar 
ciroumstances  been  shown  to  exist  in  the  Dardanelles,  Strait  of  Gibraltar,  and  in 
the  Suez  Canal.  The  observation  at  Bab-el-Mandeb  was  difficult.  The  wind  is 
strong  and  the  disturbance  of  the  sea  is  considerable,  while  the  water  is  120  fathoms 
or  700  feet  deep.  But  a  surveying  vessel  maintained  herself  at  anchor  there  during 
four  days,  and,  by  the  aid  of  an  ingenious  apparatus  sent  from  England  for  the 
purpose,  clearly  proved  th^  existence  of  a  current  of  1}  knot  flowing  steadily  at 
depths  below  70  fathoms  out  of  the  Red  sea,  whilst  in  the  upper  strata  there  was  a 
similar  current  flowing  in.  In  such  ways  is  interchange  of  water  provided  for  by 
naturo  in  places  where  tidal  action  does  not  suffice. 

In  what  I  fear  is  a  very  discursive  address  I  have  not  mentioned  the  interior  of 
Africa.  In  the  first  place,  it  is  a  subject  of  itself;  and  as  we  shall  have,  I  hope, 
many  papers  on  African  subjects  I  have  thought  it  better  to  deal  mainly  with 
generalities.  Still,  I  cannot  refrain  from  a  few  words  to  express  the  astonishment  I 
always  feel  when  I  hear  people  complain  that  Africa  goes  slow.    When  I  look  at 
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what  has  been  effected  in  my  own  lifetime,  it  appears  to  me  tlu(t^'«n  the  oontnury,  it 
•liaa  been  nnhed.  The  mape  I  learnt  from  as  a  boj  showed  the  whole  interior  as 
a  blank.  There  are  now  no  parts  that  are  not  more  or  less  known.  The  great 
lakes  hare  all  been  revealed ;  the  great  riyers  have  all  been  traoed ;  Europeans  are 
now  firmly  fixed  with  decent  governments  in  parts  formerly  a  prey  to  tribal  wars 
and  the  atrooides  of  the  inland  slave  traffic.  Railways  are  running  over  regions 
unknown  forty  years  ago,  and  one  of  the  most  astonishing  things  to  me  is  that  I 
ehould  be  able  to  hope  now  to  visit  in  comfort  and  luxury  the  Qreat  Yiotoria  Falls 
which  my  old  friend  Sir  Jdbn  Eirk^whom  I  left  the  other  day  hale  and  hearty — 
was,  with  the  exception  of  Livingstone,  the  first  white  man  to  see,  after  a  long  and 
laborious  journey  in  his  company  in  1860. 

I  could  not  help  being  amused  as  well  as  interested  at  seeing  a  short  time  ago 
a  proclamation  by  the  Government  of  Northern  Rhodesia,  dated  not  fiir  from  Lake 
Bangweolo,  calling  on  all  concerned  to  observe  neutrality  during  the  present  war 
between  Russia  and  Japan.  I  think  that  if  anyone  had  prophesied  to  Livingstone, 
as  he  lay  in  187S  lonely  and  dying  by  the  shores  of  that  newly  discovered  lake, 
that  such  an  edlM'^ould  be  issuei  in  thirty  years  he  would  have  expressed  a  doubt 
as  to  its  fulfilment.     .     , 

To  Southern  Africa  nature  has  denied  two  of  the  features  that  facilitate  rapid 
progress — good  harbours  and  sufficient  rainfall — but  the  energy  of  man  has  done 
wonders  to  provide  the  former  where  possibIe,iand  will  doubtless  do  more ;  whilst  I 
believe  that  the  lack  of  the  latter  will  also  be  overcome  in  the  same  way.  The 
.co-ordinated — or,  in  other  words,  the  scientific — observations  made  in  many  other 
countries  have  pointed  out  a  possible  solution.  On  the  other  hand,  the  height  of  the 
inland  plateaux  makes  it  possible  for  the  white  man  to  live  and  work  in  latitudes 
which  would  under  other  conditions  be  tropical.  South  Africa  must  have  a  great 
future  hefore  it ;  and  while  some  present  circumstances  may  delay  development  of 
its  natural  advantages,  I  am  inclined  to  think  that  in  the  long  run  prosperity  may 
be  more  solid  and  material  for  bemg  made  in  the  face  of  difficulties,  as  has  so  often 
occurred  in  the  history  of  the  world. 


REVIEWS. 

EUROPE. 

Nbolithio  Man  is  England. 


'  Neolithic  De^  Ponds  and  Gattlewaye.'  By  Arthur  John  Hubbard,  m.d.,  and  Gcorgo 
Hubbard,  F.S.A.,  p.b.lb.a.  London:  Longmans.  1905.  Large  8vo.  Pp.  71. 
lUuttrations.    Price  3$.  6d.  net. 

Tb£  authors  give  a  detailed  description  of  the  various  prehistoric  earthworks  and 
other  remains  to  be  seen  on  the  Downs  of  Sussex  and  Dorsetshire,  especially  those 
associated  with  the  well-known  Chanctonbury  and  Cissbury  rings  near  Worthing, 
and  Maiden  Castle  near  Dorchester.  They  make  the  attempt  to  correlate  the  various 
remains,  and  to  explain  the  uses  or  objects  of  the  dififerent  features ;  and  though,  in 
so  doing,  they  must  necessarily  fall  back  in  many  cases  on  hypothesis,  they  piece 
together  such  evidence  as  exists  in  a  way  which  is  certainly  plausible,  and  helps 
us  to  realize  the  probable  mode  of  life  of  the  old  inhabitants  of  these  places  of 
xefuge  of  the  remote  past.    After  pointing  out  the  difficulty  entailed  by  water- 
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supply  on  tlese  upland  regions,  they  suggest  that  these  coold  only  have  boeo  goi 
oyer  by  the  nse  of '*  dew-ponds "  sach  as  still  exist  on  the  downs,  the  traces  of 
earthworks  in  their  vicinity  fully  bearing  out  the  idea  that  some  of  these  date  from 
neolithic  times,  end  were  included  in  the  general  scheme  of  fortification^  which 
provided  for  the  safe  passage  of  cattle  to  and  from  these  drinktng-places.  The 
authors  also  adduce  evidence  to  show  that  some  of  the  old  cattle-tracks  visible  on 
the  Downs  date  from  the  same  period,  being  in  clear  relation  with  the  other 
neolithic  remains.  The  book  is  excellently  illustrated  by  photographs,  bat  the 
want  of  plans  showing  the  mutual  relations  of  the  features  described  may  be  felt 
as  a  drawback  by  those  not  familiar  with  the  localities. 


AFRICA. 

Babotselakd. 

*In   Bomoteftt  Barotseland.'     By  €k>lonel  C.  Harding,  c.m.g.     London:  Hurst  dp 
Blackett    1905.    Pp.  xvi.  +  414.    Jfap  and  Illwtration^.    Prfee  lO^.  6d.  neL 

In  a  volume  of  some  400  pages,  Gubnel  Harding,  Commandant  of  the  Barotse 
Nati?e  Police,  gives  a  readable  account  of  travels  undertaken  in  the  course  of 
duties  which  led  him  through  some  of  the  less-known  parts  of  Lewanika's 
"empire."  The  record  of  distances  travelled  over,  giving  as  it  does  a  monthly 
average  of  350  miles,  inclusive  of  rest?,  is  one  of  which  the  author  may  justly  be 
proud,  especially  when  it  is  considered  that  the  time  occupied  included  the  whole 
of  one  and  the  greater  part  of  a  second  rainy  season. 

The  book  is  subdiTided  into  four  parts.  Part  i.  describes  a  journey  up  the 
Zambezi ;  a  short  sojourn  at  Kakengi's,  at  that  time  the  home  of  one  of  the  most 
disreputable  debauchees  in  Africa,  and  the  site  of  a  Portuguese  fort ;  a  visit  to  the 
Zambezi  source,  of  which  a  terse  and  accurate  description  is  given ;  and  thence 
overland  to  Nyakatoro,  under  circumstances  calling  for  the  best  qualities  of  the 
British  explorer.  Part  ii.  traces  the  journey  from  Nyakatoro  westwards  to 
Chisamba,  along  the  route  followed  by  Livingstone,  Cameron,  Arnot,  Quicke,  and 
others,  and  thence  back  to  Lialui  over  the  southern  trade  route.  Part  iii.  takes 
us  down  the  Zambezi  to  the  Victoria  falls,  and  thence  to  the  Eafue-Zambezi  con- 
fluence, and  back  to  Lialui.  Part  iv.  describes  a  visit  to  the  source  of  the 
Eabompo,  which  was  discovered,  located,  and  fixed  by  the  Belgian  explorer  Lemaire 
in  the  year  previous.  The  book  terminates  with  a  short  description  of  Lewanika's 
visit  to  England  on  the  occasion  of  King  Edward's  coronation. 

The  book  is  written  in  a  light  vein,  and  is  never  dull  reading.  Its  interest  is 
enhanced  b^  the  fact  that  a  fair  proportion  falls  in  districts  hitherto  visited  only 
by  one  or  two  previous  explorers.  Perhaps  Colonel  Harding  is  somewhat  too  prone 
to  "discover"  points  of  interest  already  discovered,  fixed,  and  described.  For 
instance,  we  read  of  the  '*  discovery  of  the  source  of  the  Zambezi ; "  of  **  the  source 
of  the  Eabompo,  which  up  to  that  time  had  not  been  located ; "  and  "  though  some 
of  Major  Gibbons'  parties  explored  a  portion  of  the  Eafue,  I  know  of  no  white  man 
who  has  previously  viewed  this  scene  "  (the  Balungwe  rapids).  A  glance  at  authentic 
maps  compiled  by  this  Society,  the  Military  Intelligence  Division,  or  the  British 
South  African  Company,  from  work  achieved  by  different  explorers  prior  to  the 
author's  experience  would  doubtless  have  led  to  modifications  in  the  text  here  and 
elsewhere.  At  the  close  of  Part  i.  Colonel  Harding  remarks,  "  Our  observations, 
especially  for  latitude,  have  been  most  carefully  made  and  repeatedly  checked.*^ 
The  results  might  with  advantage  have  been  given  in  the  book,  while  the  addition 
of  a  more  adequate  map  would  have  been  useful  as  a  guide  to  future  travellers,  to 
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wbom  it  is  often  a  great  conyenience  to  know  the  exact  position  of  places  tn  route. 
The  book  is,  however,  an  interesting  record  of  travel,  in  which  the  aathcv  shows 
zeal,  energy,  and  resoorce  of  a  high  order. 

Colonel  Harding  is  at  his  b3Bt  in  his  descriptions  of  contact  with  local  natives. 
The  occasional  glimpses  we  are  given  of  native  customs  and  character  convey  a 
correct  impression,  and  make  us  wish  that  the  author  had  enlarged  farther  on  the 
subject,  for  although  the  tribes  visited  have  been  previously  discussed,  much  has 
yet  to  be  learned  of  this  interesting  Bantu  group.  Many  years  will  not  of  necessity 
elapse  before  it  will  be  impossible  to  produce  a  photograph  so  typical  and  grotesque 
as  that  facing  p.  348 ;  so  too  with  tribal  customs.  The  vandalising  energy  of  the 
British  settler  rapidly  obliterates  native  distinctions  and  idiosyncrasies. 

On  p.  118  the  author  gives  quite  a  new  version  of  the  origin  of  the  Bsrotse  and 
Valovale,  which  he  claims  to  be  *'  according  to  the  most  reliable  testimony  pro- 
curable." To  claim  credence  for  a  version  so  entirely  at  variance  with  previous 
research  by  such  authorities  as  the  late  Mons.  Goillard  and  others  of  widespread 
experience,  some  argument  or  reason  should  be  forthcoming.  The  claim  of 
Nyakatoro  to  blood  relationship  with  Lewanika  does  not  supply  proof  positive  thst 
their  respective  tribes  are  related.  African  relationships,  even  "  blood  relation- 
ships,** are  proverbially  vague.  Be  this  as  it  may,  in  the  face  of  more  logical 
theories,  it  is  impossible  to  conceive  that  the  Barotse  and  Yalovale  spring  from  the 
same  stock.  In  type,  language,  custom?,  religion,  and  character  the  two  tribes 
have  nothing  in  common.  Then  we  are  told  that  ^  whilst  Nyakatoro  was  building 
up  the  constitution  of  the  Valovale  country,  Murambo  and  his  son  Lltia  .  .  . 
were  living  in  the  Barotse  country,'*  etc.  Murambo  died  over  three-quarters  of  a 
century  ago,  Litia  (Lewanika's  father)  being  a  small  boy  at  the  time.  Although 
Nyakatoro,  for  an  Africsn,  is  a  very  old  woman,  she  was  probably  yet  unborn, 
much  lees  was  she  making  history,  at  the  time  referred  to. 

Colonel  Harding  does  good  service  in  ones  more  emphsslzing  the  appalling 
extent  to  which  the  slave-trade  is  exploited  for  the  benefit  of  the  Portuguese 
colonief .  As  far  as  Bihe  he  bears  out  the  late  Major  Quicke's  evidence  in  detail, 
though  the  latter  officer  was  able  to  trace  it  onwards  to  the  port  of  Benguella. 
Here  are  some  extracts :  ^  John  tells  me  that  at  a  kraal  on  the  Eabompo  he  saw 
slaves  with  jokes  and  shackles  lying  prostrate  outside  their  huts.  .  .  .  We  found 
lots  of  stakes  and  yoke-sticks  forked  and  bored,  through  which  a  stick  or  chain 
is  inserted  to  keep  them  on  their  victim's  neck."  '^E?ery  day  I  see  signs  of 
the  slave-trade,  the  trees  literally  hung  with  the  shackles  which  are  used  to  put 
the  hands  of  the  slaves  in  at  night.  .  .  .  These  are  left  behind,  often  on  the  corpse 
of  its  tmfortunate  prisoner."  "  The  wayside  trees  are  simply  hang  with  disused 
shackles  •  .  . ;  skulls  and  bones  bleached  by  the  sun  lie  where  the  victims  fell, 
and  gape  with  helpless  grin  on  those  who  pass,  a  damning  evidence  of  a  horrible 
traffic"  **  Other  remains  are  found ;  here  the  skull  is  battered  in  by  the  trader's 
axe,  and  the  body  clearly  exhibits  signs  of  the  greatest  torture  and  pain  in  the 
throae  of  death." 

A.  St.  H.  Qibbons. 

AMERICA. 

The  Bahama  Islands. 

*  The  Bahama  Islands.'  Edited  by  G.  B.  Shattuok,  ph.d.,  Associate  Professor  of 
Physiographic  Geology  in  the  Johns  Hopkins  University,  Baltimore.  New  York : 
The  Macmillan  Company.    1905. 

This  is  a  monograph  containing  the  results  of  the  labours  of  a  scientific  expedi* 
iion  composed  of  twenty-five  members  sent  out  by  the  Geographical  So:)iety  of 
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Baltimore  on  June  1, 1903.  The  expedition  had  on]y  fi^e  weeks  on  the  islands  for 
actual  work,  but  daring  that  time  "  visited  Abaoo»  New  Providence,  AndroSy  Green 
Gay,  and  the  Eleuthera  group  of  islands,  Cat  island,  Rum  Gay,  and  Watlings  island,'* 
and  different  members  of  it  made  minute  investigations  with  regard  to  the  geology, 
tides,  terrestrial  magnetism  and  climatology,  soUp,  botany,  mosquitoes,  fishes, 
batrachians,  reptiles,  mammals  and  birds,  the  sanitary  conditions  of  ihe  islands,  and 
the  pathological  condition  of  its  inhabitants*  On  all  these  subjects  detailed  rep(vts 
are  given,  copiously  illustrated  by  photographs,  coloured  plates,  diagrams,  and 
maps.  A  history  is  added  extending  over  168  pages,  and  that  is  followed  by  a* 
concluding  chapter  by  the  editor,  containing  some  general  considerations  with 
regard  to  the  economic  and  sodal  condition  of  the  people.  Obviously  the  work 
will  be  of  value  chiefly  to  specialists,  but  it  may  be  of  more  general  interest  to 
mention  the  conclusion  arrived  at  by  the  geologists  of  the  expedition  with  regard 
to  the  topographic  history  of  the  islands.  Dr.  Northrop,  in  1890,  had  found  evi- 
dence of  recent  elevation  in  the  islands,  while  Prof.  Alex.  Agassiz,  in  1893,  con- 
sidered that  subsidence  satisfactorily  explained  their  present  configuration.  The 
geologists  of  the  present  expedition  believe  that  there  was  a  period  when  the 
islands  stood  at  least  300  feet  higher  than  they  do  at  the  present  time,  and  that 
then  the  limestone  rock  of  which  they  are  composed  was  dissolved  into  caverns  and 
grottoes,  that  a  period  of  depression  followed,  during  which  the  land  sank  at  least 
15  feet  lower  than  the  level  now  occupied,  giving  opportunity  for  the  formation  of 
the  deposits  bearing  marine  shells  and  the  coral  reef  on  Green  Cay,  and  for  the 
cutting  of  the  ancient  sea-cliff;),  and  that  this  was  followed  by  a  rise  to  the  present 
level.  To  determine  whether  this  level  is  now  in  process  of  change,  and  in  what 
direction,  bench-marks,  which  are  fuUy  described  in  the  volume,  have  been  erected 
at  Nassan.  G.  G.  C. 

Great  American  Explorers. 

'  History  of  the  Expedition  under  the  Command  of  C'aptains  Lewis  and  Clark.'  With 
an  Aoconnt  of  the  Louisiana  Purchase  by  Prof.  John  Baoh  McMaster.  With 
lUwtraiioni  and  Maps.    8  vols.    Price  lOt.  6d  net, 

*  Narrati?es  of  the  Career  of  Hernando  de  Soto  in  the  Conquest  of  Florida.'  Edited 
with  an  Introduction  by  Edward  Gaylord  Bourne.  Illustrated.  2  vols.  Sm.  8vo. 
London:  D.Nntt.    1905w    Price  7$.  ed.  net. 

These  form  the  first  volumes  of  a  series  of  reprints  of  narratives  of  American 
travel  published  originally  in  the  United  States,  and  re-issued  in  this  country  by 
Mr.  Nutt^  under  the  title  *  Great  American  Explorers.'  They  are  intended  rather  for 
the  genend  public  than  for  students,  and  the  moderate  price  and  handy  form  in  which 
they  are  presented  render  them  very  suitable  for  this  purpose.  The  popularizing 
of  standsod  works  like  the  Lewis  and  Clarke  narrative  is  a  distinct  service  to 
geographical  history,  for  it  is  to  be  feared  that  the  doings  of  many  of  the  great 
travellers  of  the  early  modem. period  which  aroused  the  emulation  and  spurred  the 
energies  of  their  successors  in  the  middle  of  the  nineteenth  century,  have  become 
£ar  less  £&miliar  to  the  present  generation  than  they  deserve  to  be.  Such  a  series 
has  long  been  a  desideratum,  for  while  the  original  workd  may  be  accessible  to 
students  in  geographical  libraries,  their  increasing  rarity,  and  to  some  extent,  also, 
their  ponderous  size,  have  put  them  out  of  the  reach  of  the  ordinary  reader.  The 
enterprise  might  well  be  extended  in  course  of  time,  so  as  to  embrace  other  parts 
of  the  world,  the  American  field  having  within  the  past  few  years  been  worked 
with  considerable  energy  on  the  other  side  of  the  Atlantic,  whereas,  apart  fi!om 
isolated  reprints  and  a  few  of  the  volumei  of  the  ''  Minerra  Library,"  th^  modem 
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pioneer  tnyellere  in  Asia,  AMoa,  and  Australia  have  received  comparaiiyely  little 
attention. 

Of  the  two  femons  expeditions  dealt  with  in  the  present  yolumes,  that  of  Lewis 
and  Clarke,  after  being  neglected  for  nearly  a  century,  has  giren  rise  to  what  might 
almost  be  celled  an  epidemic  of  publishing  activity  within  the  past  few  years.  A 
certain  amount  of  the  energy  thus  put  forward  may  no  doubt  be  regarded  as  wasted,* 
so  many  independent  enterfnises  having  been  devoted  to  one  and  the  same  object. 
The  present  reprint  has,  however,  the  advantage  in  the  lightness  and  handy  fonxk 
of  the  volumes,  a  pcnnt  of  no  little  importance,  in  view  of  the  demands  upon  spaoe^ 
made  by  the  flood  of  modem  geographical  literature.  Like  Prof.  Hosmer*s  edition  of 
1902  (Jtmrndlf  vol.  21,  p.  573),  it  reproduces  the  narrative  prepared  by  Biddle  and 
publifiJied  in  1814.  Whatever  disadvantages  this  may  have  had  as  a  compilation, 
as  compared  with  the  actual  records  kept  by  the  explorers  (which  of  course  formed 
its  basis),  there  is  no  doubt  that  it  is  the  most  suitable  for  general  use,  by  reason 
of  its  relative  conciseness  and  connected  nature.  Reduced  facsimiles  of  tho  original 
maps  and  portraits  are  also  given,  and  there  is  a  brief  introduction  on  the  Louisiana^ 
purchase  by  Prof.  J.  B.  McMaster,  while  explanatory  notes  on  the  several  sections 
of  the  route  are  prefixed  to  each  volume. 

The  other  two  volumes  are  in  some  ways  of  greater  original  value,  for  in  spite 
of  the  many  writers  on  American  history  who  have  touched  upon  De  Soto*s  romantic 
adventure,  no  very  accessible  collection  of  first-hand  authorities  was  previously* 
in  existence.  The  volumes  are  edited  in  a  scholarly  way  by  Prof.  £.  G.  Bourne, 
who  gives  a  clear  introductory  sketch  of  the  literary  material  available.  The' 
collection  of  documents  is  the  most  complete  yet  issued  in  Eoglish,  and  includes 
the  first  English  version  ever  given  of  Oviedo's  account,  based  on  the  diary  of 
Bodrigo  Ranjel,  De  Soto's  private  secretary,  which  had  not  become  generally  known 
at  the  time  the  Hikluyt  Society's  edition  of  De  Soto  was  issued  (1851).  Whiles 
this  reproduced  Hakluyt's  translation  of  the  narrative  by  the  "  Gentleman  of  Elvas,'' 
the  present  edition  follows  the  version  of  Buckingham  Smith,  the  nineteenth-century 
English  of  the  latter  being  thought  more  suitable  for  present-day  readers.  The 
same  writer's  version  of  Biedma's  relation  is  also  utilized.  Altogether  the  volume^ 
form  a  useful  addition  to  the  literature  of  the  subject,  the  only  cause  for  regret 
beiog,  perhaps,  that  doubtful  questions  in  regard  to  the  route  fuUowed  are  not  more 
fully  discussed  by  the  editor. 

AHTHBOFOOIOaBAPET  AHB  HISTORICAL  OlOeBAFHT. 

A  Classical  Atlas. 

<  Munray*s  Small  Classical  Atlas.'    Edited  by  G.  B.  Grundy,  m.a.,  d.litt.    London : 
Murray.    1904.    Price  69, 

It  is  clear  that  in  the  immediate  future  classical  teaching  will  occupy  itself 
with  the  subject-matter  of  the  Greek  and  Latin  authors  even  more  than  with  their 
language.  For  euch  study  *  Murray's  Small  Classical  Atlas '  affords  considerable 
assistance,  as  much  indeed  as  its  mze,  cost,  and  purpose  would  fairly  permit.  The 
separate  maps  have  already  been  noticed,  a?  they  appeared,  in  previous  numbers 
of  the  Journal ;  it  only  remains,  therefore,  to  dead  with  the  Atlas  as  a  whole.  Itif 
clearness  is  a  great  merit.  Coloured  contours  indicate  the  natural  features  of  the 
country ;  the  lines  which  usually  mark  the  boundaries  of  provinces  are  absent,  so 
that  the  names  of  places  and  the  main  roads  stand  out  with  distinctness.  Ther 
absence  of  the  boundary-lines  has,  moreover,  this  advantage :  the  boundaries  are 
ofcen  conjectural  and  varied  from  time  to  time,  and  the  attempt  to  give  them  -pre* 
cisely  once  and  for  all  was  misleading  to  beginners.    The  only  suggestion  we  have 
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to  make  on  this  head  is  that  an  extra  eon  tour  should  be  introduced  into  the  map 
of  A«ia  Minor.  For  the  other  maps  it  does  not  matter  serioasly,  if  it  matters  at 
all,  but  so  much  of  Asia  Minor  lies  between  3000  and  9000  feet  above  the  sea  that, 
by  the  absence  of  indications  of  height  between  these  altitude?,  the  effect  of  the 
physical  features  of  the  country  on  its  history  is  somewhat  obscured.  The  addition 
of  one,  or  at  the  most  two,  of  the  contours  given  in  the  corresponding  Handy-map 
would  completely  meet  the  case.  The  editor  is,  we  believe,  justified  in  cUdming 
for  the  Atlas  that  it  contains  all  the  names  necessary  for  ordinary  classical  study, 
and  as  a  rule — if  not  always,  probably  in  all  important  cases — sites  not  fixed 
with  certainty  are  indicated.  It  also  contains,  we  believe,  the  maps  generally 
necessary  for  that  purpose ;  and  here  maps  iz.,  xi.,  and  xiii.,  which  contain  small 
maps  of  Rome,  Athens,  and  other  places,  chiefly  battlefieldp,  are  a  great  gaiD. 
It  is  a  pity  that  the  name  of  each  map  is  not  given  on  the  blank  page  which 
precedes  it,  but  any  one  can  insert  the  name  for  himEelf,  and  no  ooe  who  has 
used  the  maps  for  teaching  schoolboys  or  undergraduates  will  fail  to  appreciate 
their  value. 

H.  C. 

GENERAL. 

More  Columous  Literatobb. 

*  Etudes  critiques  sur  la  vie  de  Colomb  arant  see  d^oaveites.'    Par  Henry  Vignaud. 

Paris.    1905. 

'*NneYos  Autografos  de  Cristobal  Colon  y  Belaciones  de  Ultramar;  los  publica  La 

Duquesa  de  Berwick  y  de  Alba.'    Madrid.    1902. 

In  the  first-quoted  work  M.  Vignaud  continues  his  Columbian  researches  with 
a  series  of  six  studies,  devoted  resf  ectively  to  the  family  and  descent  of  the  dis- 
coverer, the  two  piratical  "Colombos"  (Guillaume  de  Casenove  and  G-eorges  de 
Biesipat),  the  date  of  the  birth  of  Christopher,  his  education  and  earliest  voyager, 
and  his  settlement  and  marriage  in  Portugal.  The  author,  as  he  has  shown  in 
previous  works,  considers  that  the  tradition  of  the  explorer *s  early  life,  as  given  us 
in  Christopher's  own  letters,  in  the  '  Historic '  of  Ferdinand  Columbus,  and  in  the 

*  Hibtoria'  of  Las  Casas,  is  on  the  whole  fabulous  and  fabricated,  with  a  view  to 
fiuggestincr  an  illustrious  origin  and  youth  for  one  who  was  essentially  a  man  of  the 
people.  M.  Vigoaud  disclaims  the  presentation  in  this  volume  of  new  material 
<['*  ceux  qui  ouvriraient  ce  livre  y  chercher  des  documents  inconnus  ou  des  faits 
que  persoone  n'a  mentioni>4<,  peuvent  done  le  reformer  '*) ;  what  he  does  claim 
is  a  fresh  presentation  of  the  subject,  according  to  the  light  hitherto  obtained 
<("des  faits  qu'iU  croyaient  bien  connattre  se  pr^senteront  k  eux  sous  un  aspect 
tout  autre  que  celui  sous  lequel  Us  hs  voyaient ;  d^autres  auzquels  ils  n'avaient 
attach^  qu'une  Importance  secondaire  prendront  une  signification  particuli^e,  et 
des  assertions  qu'ils  s'^taient  babituei  k  tenir  pour  certaines  leor  apparaitront,  les 
unes  comme  douteuses,  les  autres  comme  ncttement  controuv^es '').  M.  Vignaud 
has  made  a  very  careful,  detailed,  and  suggestive  examination  of  Columbus's  early 
life,  in  which  a  certain  element  of  untrustworthy  tradition  has  been  recognize i  by 
the  most  competent  students  at  least  since  the  publication  of  Harrisse's  *  Femand 
Colomb.^  His  main  conclusions  are  the  followiog:  (1)  Christopher -Columbus  did 
not  belong  to  a  family  of  navigatos,  as  he  himself  assures  us  (*'  comme  il  Tassure  "), 
nor  to  a  noble  house,  as  his  son  declares  (**  comme  le  dit  son  fi's  ") ;  his  parents 
and  all  his  near  relatives,  like  himself,  were  weavers.  (2)  There  were  never  any 
**  admirals  ^'  in  Chri&topher's  family,  as  he  alleged,  and  as  Las  Ca'as  and  his  son 
Ferdinand  maintained  after  him.  The  two  '*  Colombos  "  with  which  the  Columbian 
tradition  assochited  his  family  were  cf  totally  dififercDt  origin,  the  one  a  Frenchman, 
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the  other  aGreek^who  became  a  French  citisen.  (3)  Christopher  himself  was  born 
in  1451,  not  in  1435  or  1436,  nor  in  1446  or  1447,  as  commonly  supposed. 
(4)  Christopher  was  never  at  any  university,  neither  at  Pavia,  where  Las  Casas 
and  Ferdinand  assure  us  he  was  sent  to  study,  nor  any  oth^.  On  the  contrary,  he 
received  the  ordinary  education  of  an  artisan's  chUd.  (5)  He  did  not,  at  the  age  of 
fourteen,  as  he  tolls  us,  give  up  other  professicms  or  prospects  for  a  life  absolutely 
devoted  to  seafaring ;  at  twenty-two  he  was  stiU  following  the  trade  of  a  weaver  at 
Savona,  near  Gknoa  (apparently  after  a  certain  interval  of  maritime  experience), 
and  even  after  this  he  appears  to  have  joined  with  his  father  in  keeping  a  tavern. 
(6)  He  did  not  go  to  Portugal  in  1470,  as  one  might  infer  from  some  of  his  state- 
ments, but  in  1476.  (7)  Ha  did  not  sail  to  Iceland  **  and  beyond,**  at  any  time, 
as  he  declares.  All  details  given  of  this  furthest  north  are  obviously  invented. 
(8)  He  only  settled  in  Portugal  in  1477,  being  then  some  twenty-six  (or  at  the  most 
twenty-seven)  years  old ;  he  was  not  then  a  mariner  of  any  great  experience,  and 
there  is  no  sufficient  reason  to  believe  that  he  had  then  turned  his  attention  to 
scientific  geography  or  trans-Atlantic  enterprise.  (9)  He  never  fought  for  King 
Een^ ;  at  the  time  when,  as  he  says,  he  commanded  a  warship  in  the  service  of  that 
sovereign,  he  was  ooly  twenty -one,  and  was  still  following  his  weaver's  craft. 

On  the  other  hand,  it  is  maintained  in  these '  Etudes'  that  Columbus  may  be 
credited  with  a  true  suggestion  in  so  far  as  the  making  of  some  Mediterranean 
Toyages  from  the  age  of  fourteen,  or  thereabouts,  is  concerned ;  it  is  not  disputed 
that  he  then  developed  a  great  taste  for  a  maritime  life ;  but  it  is  contended  that 
in  1470,  when  about  nineteen,  he  was  engaged  in  trade  at  Genoa,  that  in  1472 
be  was  certainly  pursuing  a  weaver's  life  in  that  city,  and  that  in  1473  he  is  with 
equal  certainty  to  be  fixed  in  Savona,  where  also,  in  all  probability,  he  was 
engaged  in  his  weaving  business.  From  this  time,  all  trace  of  him  is  lost  in  Italy, 
and  his  name  disappears  from  the  notarial  records  of  Genoa  and  Savona ;  but  it 
is  suggested  that  in  1474-5  he  went  to  Chios  with  some  Genoese  ships,  two  of 
which  were  commanded  by  Genoese  captains  (di  Negro  and  Spinola),  who  are 
indubitably  to  be  found  associated  with  him  in  later  time.  In  Chios  he  probibly 
stayed  some  time,  M.  Yignaud  allows,  for  his  observations  en  the  mastic  trade  of 
the  island  argue  a  pretty; detailed  knowledge. 

Once  more,  Christopher  Columbus  was  unquestionably  present  at  the  naval 
battle  of  August  13,  1376,  when  Guillaume  de  Casenove,  surnamed  ''Coullon" 
(one  of  the  two  piratical  '*  Colombos  "  above  referred  to),  in  command  of  a  mixed 
Franco-Portuguese  fleet,  attacked  near  Cape  St.  Vincent  four  Genoese  vesels,  two 
of  which  were  the  ships  of  di  Negro  and  Spinola.  The  latter,  escaping  frum  the 
fray,  brought  Columbus  to  Lisbon,  and  after  a  stay  of  some  months  in  this  port, 
left  it  for  England  in  December,  1476.  With  them  again,  it  is  allowed,  Chris- 
topher probably  went.  Both  Bristol  and  Galway  are  here  reckoned  among  the 
places  genuinely  visited  by  the  explorer,  following  indications  given  us  by  himself; 
and  it  is  considered  probable  that  this  assertion  of  having  been  in  "  the  North  " 
in  February,  1477,  is  so  far  true  that  at  this  time  he  made  a  voyage  among  the 
islands  lying  ofif  Britain. 

Those  of  us  who  have  previously  found  themselves  unable  to  agree  with  certain 
conclusions  of  M.  Yignaud  in  his  '  Lettre  et  Carte  de  Toscanelli  sur  la  route  des 
Indes  par  I'Ouest,^  may  fairly  recognize  in  this  volume  a  body  of  carefully  sifted 
bistorical  fact,  presented  with  great  clearness,  and  on  a  great  number  of  points 
at  least  appealing  strongly  to  one^s  judgment  as  adequate  and  correctly  viewed* 
It  is  obvious,  at  the  same  time,  that  many  of  the  inferences  drawn  will  be  con- 
sidered by  some  to  be  of  a  highly  controversial  character  i  and  those  who  have 
studied  the  question  know  that  such  points  as  the  1451  birth-^year  (even  though 
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appearing  to  have  excellent  support  fron  the  best  etridence)  are  not  likely  tjbe 
accepted  by  "  conseryatives  "  without  such  complete  demonstration  m  to  put  the 
matter  out  of  the  reach  of  argument. 

The  interesting  publication  of  the  Duchess  of  Bsrwick  and  Al^a  contains, 
among  other  6p3cimens  of  Columbus^s  writing,  a  sketch  of  part  of  the  coast  of 
Hispaniola,  drawn  by  him  in  1492;  it  also  gi^es  the  text  of  yarioas  autograph 
letters  of  the  Admiral  to  his  son  D.  Diego  and  to  Fr.  Gispar  Gorrioio ;  a  list  of 
the  companions  of  the  discoverer  on  the  firet  voyage ;  a  list  of  various  (seventy- 
tight)  important  documents  rekting  mainly  to  the  Spanish  possessions  in 
America,  with  copious  extracts  from  some  of  these ;  forty-three  *'  Belaciones 
de  Ultramar "  (textoa  y  extractos)  bearing  principally  upon  the  E  ist  Indies ;  and 
similar  selections  especially  concerned  with  Yucatan  and  the  Philippines.  There 
is  much  that  will  be  found  useful  to  historical  students  in  these  collections,  but 
they  appear  rather  a  heterogeneous  and  bewildering  mass  as  they  are  presented 
to  the  reader.  The  phototype  reproductions  are  very  good  and  dear  (specimens 
of  Columbus's  writing  and  his  sketch  of  Hispaniola,  iicing  pp.  5  and  7 ;  and  a 
sheeb  of  the  1568  atlas  of  Yaz  Dourado,  preceding  p.  125). 

C.  R.  B. 
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The  Earthqaake  in  Italy.— At  aboat  five  minutes  to  three  o'clock  on  the 
morniog  of  &>eptember  8  a  destructive  earthquake  occurred  in  the  province  of 
Calabria.  The  centre  of  maximum  violence,  according  to  the  Central  Meteoro- 
logical Bureau,  as  reported  in  the  TimeSf  was  in  the  neighbourhood  of  Monteleone, 
the  shock  seems  to  have  caused  damage  to  buildings  at  a  distance  of  25  miles,  and 
the  most  distant  place  where  it  is  reported  to  have  been  felt  was  Ban,  about 
175  miles  from  Monteleone.  From  this  it  will  be  seen  that  the  earthquake 
covered  ground  which  was  made  classic  in  seismology  by  the  great  earthquake  of 
February  6,  1783,  and  many  of  the  places  destroyed  or  damaged  by  the  late 
earthquake  had  also  suffered  from  the  earlier  one.  The  point  of  greatest  violence 
was  not,  however,  quite  the  same,  for  in  1783  it  was  placed  by  Sir  William 
Hamilton  near  Oppido,  abjut  26  miles  south-south-west  of  Monteleone.  The 
earthquake  is  best  known  in  this  country  through  the  account  of  it  contained 
in  Sir  Charles  Lyell's  •  Principles  of  Geology,'  by  it  great  landslips  were  caused, 
fissures  opened  in  the  earth,  vents  were  formed  from  which  sand  and  water 
spouted  forth,  and  changes  of  surface-level  produced.  For  a  long  time  it  was 
the  standard  instance,  quoted  in  all  text-book p,  of  these  greater  manifestations  of 
earthquake  energy,  and  only  within  the  last  quarter  of  a  century,  principally 
within  the  last  few  years,  have  the  older  instances  been  superseded  by  later  ones, 
studied  in  the  li^ht  of  a  century's  advance  of  knowle^ige.  It  does  not  s:em,  to 
judge  from  the  reports  which  have  reached  this  country,  that  the  recent  earth- 
quake was  by  any  means  so  great  as  that  of  1783 ;  this  was  distinctly  felt  at 
Naples,  200  miles  from  Oppido,  and  is  siid  to  have  baen  noticed  at  Rome,  a 
distance  of  310  miles,  the  region  of  damage  extended  to  75,  and  that  of  destruc- 
tion to  25,  miles  from  Oppido.  A  comparison  of  these  distances  with  those  given 
in  the  case  of  the  recent  earthquake,  will  give  some  idea  of  the  relative  magnitudes 
of  the  two  shocks,  and  in  the  matter  of  destruction  of  human  life  the  disparity  \s 
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eyen  gnster,  for  the  4000  deaths  which  hare  been  dne  to  the  last  earthquake  are 
few  beiide  the  40,000  at  whkh  Sir  William  Hamilton  estimated  the  death-roll  in 
1783.  Tet  of  this  very  earthquake,  Sir  Charles  Lyell  wrote  that  neither  *Mn 
violence,  nor  in  the  extent  of  country  moyed,  was  this  conyulsion  remarkable, 
when  contrasted  with  many  experienced  in  other  countries,  both  during  the  last 
and  present  century;  nor  were  the  alterations  which  it  occasioned  in  the  relatiye 
level  of  hill  and  yalley,  land  and  sea,  so  great  as  those  effected  by  some  subter- 
ranean movements  in  South  America."*  The  comparative  magnitude  of  the 
earthquake  is  indicated  by  this  sentence,  and  also  shown  by  the  fact  that  the 
amplitude  of  the  record  on  Prof.  Milne's  seismograph  at  8 hide  was  the  same, 
yis.  11  millimetres,  as  in  the  case  of  the  Indian  esrthquake  of  April  14  last, 
though  the  origin  was  four  times  further  off  in  this  case  than  in  the  other. 

Iceland. — A  Consular  Report  (Ann.  Series,  3350)  gives  the  population  of 
Iceland,  on  December  31, 1904,  at  rather  more  than  79,000,  and  of  Reykjavik  at 
8000.  Seven  hundred  and  fifty  persons  emigrated  from  Iceland  in  1903  and  1904. 
In  January,  1905,  earthquakes,  not  destructive,  were  felt  at  Reykjavik  and  the 
sjuth  of  Iceland.  Imports  and  exports  in  1901  and  1902  show  an  increase  on 
preceding  years.  Next  to  Denmark,  the  'United  Kingdom  enjoys  much  the 
largest  share  of  the  traffic.  Salt  fish  is  more  than  ever  the  most  important  article 
of  export.  Spinning  and  weaving  factories  having  been  recently  established,  the 
export  of  wool  to  Norway  is  reduced  to  insignificance.  Barter  is  rapidly  becoming 
obsolete.  In  June,  1904,  a  bank  was  opened,  issuing  notes  payable  on  demand. 
The  Ghreat  Northern  Telegraph  Company  at  Copenhagen  was  in  the  spring  of  this 
year  to  begin  laying  a  cable  from  the  Shetland  islands  to  Iceland.  The  tonnagp 
entering  Icelandic  ports  in  1902  (which  reached  a  total  of  84,609)  shows  an 
increase,  especially  in  steam  shipping.  A  new  lighthouse  has  been  erected  near 
SeydisQord,  which,  with  its  good  harbour  and  first-class  accommodation  for  loading 
and  unloading,  has  become  a  staple  place  for  a  great  part  of  the  island,  and  a 
coaling-station  for  linera  and  fishing- vessels. 

A8IA. 

Kessrs.  Barrett  and  Huntington  in  Central  Asia.— Writing  from  Kboton 
on  July  21  last.  Prof.  Ellsworth  Huntington  sent  us  some  account  of  the  progress 
of  this  expedition  down  to  that  date.  Before  leaving  Leh,  Mr.  Huntington  had 
made  an  excursion  to  the  Pang-kong  lake  (14,000  feet),  on  the  borders  of  Tibet, 
aod  he  gives  an  interpretation  of  the  lake's  history  which  differs  from  that  ot 
former  travellers.  In  his  view  it  occupies  a  long  narrow  rock-basin,  produced  by 
the  erosive  action  of  the  glacier — some  200  miles  loog-^which  once  occupied  the 
valley.  Since  the  formation  of  the  basin  the  level  of  the  lake  has  floctuated  two 
or  three  times  during  later,  less  severe,  glacial  epochs.  The  route  followed  across 
the  Himalaya  was  that  by  the  Earakoram  pass,  a  start  being  made  a  month  before 
the  usual  opening  of  the  road.  The  woather  was  fortuDately  good,  and  no  serious 
difficulties  were  encountered,  but  the  badness  of  the  road  exceeded  all  anticipations. 
In  Chinese  Turkestan,  the  authorities  had  proved  helpful  in  every  way,  and  some 
good  scientific  work  was  being  done.  The  moraines  and  terraces  in  the  mountain 
valleys  confirmed  the  hypotheses  formed  further  west.  The  travellers  were  able  to 
observe  the  deposition  of  loess  daily  before  their  eyes.  It  was  hoped  to  devote  the 
autumn  to  the  southern  border  of  the  Tarim  basin,  and  the  winter  to  Lop  Nor,  the 
idea  of  a  visit  to  Tsaidam  having  been  abandoned  for  the  present. 


*  Principles  of  Geology,*  chap,  xxix.,  Uth  ed.,  p.  113. 
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Mr.  Hofie's  Journey  in  Western  China.— A  report  by  Mr.  Hode  <m  a 
journey  undertaken  by  him  last  year  from  Ghengtn  to  the  Tibetan  frontier  has 
been  issued  as  a  Parliamentary  Paper  (China,  No.  1, 1905).  The  outward  journey 
was  made  over  well-known  routes ;  the  first  part,  as  far  as  Ta-ohlen-lu,  following 
the  southern  road  via  Mount  Omi  and  the  valley  of  the  Tatu-ho  or  Tung  river, 
which  has  been  described  (among  others)  by  Mr.  Little  in  his  book,  '*  Mount  Omi 
and  Beyond."  Mr.  Hosie,  however,  supplies  a  wealth  of  details  on  the  country 
traversed  and  its  people,  which  make  his  report  a  useful  supplement  to  previous 
accounts.  Among  the  points  to  which  he  gives  special  attention  are  the  trade  and 
trade  routes,  indastries  and  manner  of  life  of  the  people,  the  extent  and  natore  of 
cultivatioD,  and  other  subjects.  He  also  records  frequently  the  altitudes  along  the 
route,  though,  as  he  merely  refers  to  these  as  taken  with  the  "  hypsometer,"  it  is 
not  quite  clear  what  amount  of  dependence  is  to  be  placed  on  them.  The  height 
of  Mount  Omi  he  found  to  be  10,158  feet,  as  compared  with  Baber's  estimate  of 
11,100  feet  As  regards  the  Tung  valley,  he  expresses  his  astonishment  that 
any  trade  can  exist  by  such  a  route,  and  the  fact  that  it  does  shows,  he  says,  the 
spirit  of  enterprise  which  makes  the  Chinese  the  bom  trader  that  he  is.  As  a 
trade  route  to  Tibet,  the  northern  route  from  Ta-chien-la  onwards  *  is  said  to  be 
much  more  used  than  the  better  known  official  route  tnd  Batang,  which  he  himself 
followed.  It  passes  through  the  native  state  of  Derge  (noted  for  its  copper  work), 
west  of  the  upper  Talung.  While  at  Ta-chien-lu  Mr.  Hosie  made  careful  inquiries 
as  to  the  Tibetan  trade,  and  he  puts  the  quantity  of  the  brick  tea  which  goes  west 
from  that  frontier  post  as  11,377,333  lbs.  The  principal  import  into  Ta-chien-lu 
from  Tibet  is  musk,  while  the  import  of  wool  seems  to  be  less  than  has  been  sup- 
posed. A  small  amount  of  cotton  cloth  is  received  from  Burma,  through  Yunnan. 
Between  Litang  and  Batang  brigandage  seepas  to  have  driven  trade  from  the  official 
route,  and  it  follows  instead  a  small  road  via  Mai-ya-ku.  From  Batang  Mr.  Hosie 
paid  a  visit  to  the  Tibetan  frontier,  some  excitement  being  thereby  caused  among 
the  Tibetan  authorities,  who  assembled  the  guard  to  oppose  his  further  advance. 
The  news  of  the  British  entry  into  Lhasa  and  the  flight  of  the  Dalai  Lama  reached 
the  Chinese  commissary  who  accompanied  him  the  day  after  leaving  Batang. 
Near  Batang  some  attempt  has  lately  been  made  by  the  Chinese  to  bring  the  waste 
land  into  cultivation,  but  elsewhere  the  extent  of  land  under  crops  is  exceedingly 
small.  In  the  country  of  mountain  and  forest  between  Ta-chien-lu  and  the  frontier, 
the  limit  of  cultivation  is  under  13,000  feet.  The  trees  mentioned  most  frequently 
are  the  prickly  oak  and  the  silver  fir,  the  former  apparently  preferring  the  southern, 
the  latter  the  northern  slopes.  The  return  from  Ta-chien-lu  to  Chengtu  was  made 
by  a  more  northerly  route  than  the  usual  one,  through  a  country  that  has  been  little 
visited  by  Europeans.!  It  led  north  across  the  Ta-pao-Shan  (14,490  feet)  to  Romi 
Cbango,  in  the  valley  of  the  Ta*chin-ho  (Great  Qold  liver),  as  the  upper  course  of  the 
Tung  is  here  called.  The  road  was  bad  and  inyolved  many  difficultiei,  a  consider- 
able amount  of  snow  having  already  fallen.  Mr.  Hosie  came  in  contact  with  some 
of  the  aboriginal  tribes  inhabiting  this  region,  who  speak  one  language  with  slight 
variations.  For  writing  it  they  employ  the  Tibetan  characters  (omitting  the 
superfluous  letters),  but  they  do  not  understand  Tibatan.  From  the  valley  of  the 
little  Gold  river  the  route  (here  a  trade  highway)  strikes  across  to  Kuan  Hsien  on 
the  Min  above  Chengtu. 

*  This  is  the  route  traversed  in  its  eastern  section  by  A-K,  and  further  west  by 
MM.  de  Bhins  and  Grenard. 

t  It  had  been  previously  traversed  by  the  Russian  Potanin  and  the  Austrian 
Koflthorn  (of.  Journal,  vol  16,  p.  277). 
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The  Bntso- Japaneie  Treaty.— By  the  treaty  of  peace  tigned  at  Portsmouth, 
N.H.,  on  Septemher  5,  Japan  once  more  reoeirea  an  acoenion  to  the  area  of  her 
territories.  In  the  case  of  Korea  she  assumes  a  virtual  protectorate,  Article  2 
of  the  treaty  stating  that  Russia  recognises  the  preponderant  interest,  from 
political,  military,  and  economic  points  of  yiew,  of  Japan  in  the  Empire  of  Korea. 
While  Manchuria  is  to  he  eyaouated  by  both  powers,  the  Russian  rights  possessed 
through  the  lease  of  Port  Arthur  and  Dalni,  with  adjacent  territory,  pass  oyer 
entirely  to  Japan.  Russia  also  cedes  to  Japan  the  tout  hem  part  of  Sakhalin 
island,  as  far  north  as  the  60th  degree  of  north  latitude.  The  areas  represented  by 
these  three  territories  are  approximately  as  follows :  Korea,  85,000  square  miles ; 
Port  Arthur,  etc.,  1000  square  miles ;  Southern  Sakhalin,  12,000  square  miles. 
With  these  additions  the  total  territory  possessed  by  or  under  the  influence  of 
Japan  now  amounts  to  about  260,000  square  miles.  In  addition  to  the  aboye, 
Japan  takes  oyer  the  Russian  rights  in  respect  of  the  southern  section  of  the 
Aianchurian  railway,  with  the  mines  in  its  yicinity.  The  railway  is  to  be  worked 
by  the  two  powers  jointly,  a  junction  between  the  two  sections  being  effected  at 
Kwaug-cheng-tse,  and  through  commercial  traffic  is  to  be  encouraged,  while  the 
use  of  the  line  is  restricted  to  commercial  and  industrial  purposes. 

Origin  of  the  Name  Celebes.— To  the  explanations  Utely  suggested  by 
Tarious  writers  as  to  the  origin  of  the  name  Celebes,  another  has  been  added  in 
the  fifrh  number  of  Fetermanni  MitteUungtn  for  the  present  year  by  Baron  yon 
Hceyell,  formerly  goyemor  of  the  island.  He  points  out  that  the  name  is  not  in 
use  among  the  inhabitants  (who  speak  instead  of  Tanah  Mangkasara,  or  Tanah 
Bugise),  so  that  it  must  baye  been  originated  by  foreign  visitors.  The  explanation 
current  in  Macassar  is  that  on  the  first  arriyal  of  Europeans  the  name  of  the  island 
was  asked  for ;  but,  as  so  often  happens  in  similar  cases,  the  tenour  of  the  inquiry 
was  misunderstood,  it  being  thought  that  it  related  to  the  kris  always  carried 
in  the  girdle.  The  answer  was,  therefore,  "S4le  besi**  ("an  iron  kris").  In 
accordance  with  this,  it  is  stated  that  the  current  accentuation  on  the  second 
syllable  is  of  modem  origin,  the  accent  haying  been  formerly  placed  on  the  first. 
Of  previous  explanations,  that  of  ^Dt.  F.  Sarasin  derived  the  name  from  the  mountain 
range  Kalabat,  but  it  was  pointed  out  in  opposition  to  this  that  the  c  in  Spanish 
and  Portuguese  is  always  soft  before  e. 

A7BI0A. 

Mr.  B.  Maolyer  on  the  Bhodesian  Buins. — In  view  of  the  meeting  of  the 
British  Association  this  year  in  South  Africa,  Mr.  R.  Maclver  went  out  to  Rhodesia 
in  April  last  under  the  auspices  of  the  Association  and  of  the  Rhodes  trustees  for 
the  purpose  of  examining  the  ancient  ruins  of  that  country,  the  intention  being 
that,  on  the  visit  of  the  Association  to  Bulawayo,  the  results  of  his  investigations 
might  be  put  before  the  meeting.  This  was  done  in  a  lecture  delivered  on 
September  9,  in  which  Mr.  Maclver  surprised  his  audience  by  putting  forward  con- 
clusions which,  if  accepted,  must  revolutionize  in  ioto  our  ideas  as  to  the  history  of 
the  ruins.  He  has  examined  a  number  of  the  more  important  ruins,  including 
these  of  Zimbabwe,  Icyanga,  Niekerk*s  farm,  Dblo-Dhlo,  and  Insiza,  and  has 
reached  the  conclusion  that  none  of  the  ruins  are  older  than  the  fifteenth  or  six- 
teenth century,  but  that  they  were  the  work  of  native  Africans  under  the  dynasty 
geoerally  known  as  Monomotapa.  From  the  brief  summaries  of  the  lecture  which 
have  yet  reached  this  country  by  means  of  the  telegraph,  it  i9,  of  course,  impossible 
to  express  auy  opinion  as  to  the  validity  of  the  arguments  by  which  this  surprising 
coDclusion  has  been  reached.  Many  of  the  statements  quoted  in  the  reports  of  the 
lecture  seem  to  be  matters  of  opinion,  and  will  need  to  be  supported  by  conclusive 
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eyid«noe  before  they  are  likely  to  be  accepted  by  arohadologists.  Sacb  statements 
are  tbat  the  boildings  are  essentially  of  a  native  type  common  to-day ;  that  neither  the 
buildings  nor  the  other  articles  found  show  traces  of  early  oriental  influence ;  that  the 
soapstone  birds,  etc.,  so  often  described,  represent  totems ;  and  others  of  a  similar 
character.  Mr.  Maolver  believes  that  the  ruins  were  originally  fortified  places,  usually 
snclosing  a  kopje  built  in  the  form  of  a  rough  ellipse  following  generally  the  con- 
tour of  the  surrounding  country.  The  "  pit-dwellings  *'  described  by  previous  investi- 
gators are  held  to  have  originally  been  citadels  round  which  concentric  walls  were 
built.  Zimbabwe,  as  the  residence  of  the  sovereign,  was  more  elaborately  built 
than  the  rest,  but  its  plan  was  essentially  the  same.  Whatever  may  be  Mr.  Mao- 
Tver's  experience  as  an  arcbadologist,  it  is  difficult  to  believe  that  the  character  of 
the  remains  can  have  been  so  totally  misunderstood  by  all  previous  observers,  and, 
in  any  case,  we  may  be  sure  that  the  last  word  has  not  been  said  on  the  subject. 

The  Zambezi  Bridge. — ^The  great  bridge  by  which  the  railway  is  carried 
across  the  Zambesi  just  below  the  Victoria  falls  was  formally  opened  by  Prof.  G. 
Darwin,  President  of  the  British  Association,  on  September  12,  with  due  ceremony. 
At  a  dinner  which  took  place  the  same  evening,  the  health  of  Sir  G.  Metcalfe,  the 
eminent  engineer  under  whose  direction  the  great  work  has  been  carried  out,  was 
proposed  by  Prof.  Darwin. 

Irrigatioil  in  Cape  Colony.— A  report  by  the  Director  of  Irrigation  on 
works  and  localities  in  the  north-west  districts  of  Gape  Golony,  visited  by  him 
in  Juoe-July,  1904,  contuns  some  interesting  geographical  items.  Between 
Britstown  and  Prieska,  Tigerpoort  Ylei,  a  flat  of  some  5000  acres  of  fertile  alluvial 
Foil  and  small  surface  slope,  was  found  capable  of  being  brought  under  flood- 
irrigation  by  means  of  a  short  canal  taking  off  from  the  left  bank  of  the  Brak 
river,  the  cost  of  the  construction  of  which  would  be  amply  repaid  by  the  returns. 
As  a  river  the  Brak  is  of  recent  origin.  Where  the  river  now  is,  there  was,  some 
fifty  to  sixty  years  ago,  a  series  of  reed-bordered  pools  fed  by  the  waters  straggling 
over  the  intervening  flats.  The  low-lying  lands  along  this  watercourse  became 
in  this  way  thoroughly  saturated  at  every  flood,  covered  with  thick  grass  and 
bush,  and  even  in  years  of  drought  afforded  valuable  grazing  and  plentiful  sapply 
of  drinking-water.  To-day  the  river  channel  has  a  mean  width  of  240  feet,  and 
a  depth  of  15  feet,  and  it  is  only  a  very  extraordinary  flood,  like  that  of  September, 
1901,  which  tops  the  banks  of  the  river  and  spreads  over  the  valley. lands.  Soch 
floods  are  of  short  duration,  and,  with  a  deep  channel  affording  a  free  out&ll  for 
the  drainage,  the  soil  and  subsoil  soon  lose  their  moisture.  One  bad  drought 
withers  up  the  grass  and  seriously  injures  the  bush.  Yet,  the  slope  of  the  country 
being  sufficiently  flat,  there  should  be  no  great  difficulty  in  restoring  the  lands 
to  their  original  pastoral  condition,  or,  where  the  soil  is  deep  enough,  in  bringing 
a  large  portion  of  them  under  the  plough.  Since  November,  1903,  the  Brak  bad 
been  in  flood  at  least  flve  times.  Early  in  November,  and  once  again  before 
Christmas,  it  ran  H  foot  deep  for  two  or  three  days.  In  January  it  was  impas- 
sable for  three  days,  and  continued  in  flow  for  nineteen  or  twenty  days.  Between 
January  and  March  it  came  down  twice,  carrying  a  good  supply  for  a  week.  A 
gauge  has  been  erected  in  the  river  near  Kaffir's  Poort,  and  readings  are  to  he 
taken  while  the  river  is  in  flow.  From  Prieska  a  descent  was  made  of  the  Orange 
river  to  Upington.  Six  miles  lower  the  river  runs  in  a  roomier  valley  2  to  6  miles 
wide.  Flowing  with  reduced  velocity,  it  has  deposited  its  silt  and  formed  on 
each  side  of  its  present  main  stream  a  series  of  islands,  extending  60  miles  in 
length,  intersected  by  innumerable  sluits  down  which  the  water  spills  when  the 
river  rises  in  flood.  Together  with  the  alluvial  tracts  on  the  adjoining  mainland, 
this  land  is  roughly  estimated  to  comprise  60,000  acres  of  exceedingly  fertile 
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irrigable  land.  LeaviDg  the  Orange  river  and  a^oendinfc  the  Hartebeeste,  oroued  by 
a  dam  at  Rooiberg,  halt  was  made  at  Van  Wyk's  Ylei,  where  there  is  a  dam  colleotlDg 
the  drainage  from  a  catchment  of  about  800  square  milep.  On  the  way  theroe  to 
Brand  Ylei,  inspeclion  was  made  of  yarious  "  Saal  dams  ** — ^low  embankments  thrown 
across  a  flat  valley  to  pen  in  water  and  ensure  a  sufficiency  of  moisture  for  the 
germination  and  sustenance  of  a  crop.  A  form  of  irrigation  extensively  used  in 
IndiS)  it  was  here  for  the  first  time  encountered  in  the  country  of  the  Cape,  The 
remainder  of  the  tour  traversed  the  Zak,  Fish,  and  Doom  rivers,  terminating  at 
Ceres. 

AXXRIOA. 

The  Course  of  the  Tennessee  Eiver.—Aflcr  flowing  ponth-wept  in  an  open 
longitudinal  valley  to  a  point  near  Chattacoogft,  the  Tennessee  river  makes  a  sudden 
bf  nd  to  the  west,  ard  flows  for  some  distance  through  a  winding  gorge  before  again 
resuming  its  original  direction  in  a  second  longitudinal  v»ller.  These  features 
hAve  been  explained,  by  Dr.  Wetland  Hayes,  Mr.  M.  R.  Campbell,  and  othen>,  as 
due  to  a  striking  instance  of  river  oa|ture  at  the  close  cf  the  Tertiary  period,  it 
being  held  that  the  Tennessee  river  formerly  held  on  its  south-west  course  past 
Chattanooga  into  the  Coosa  river,  and  so  on  to  the  Alabama,  the  diversion  being 
due  to  the  cutting  back  ly  one  of  the  tributaries  of  the  Sequatchie  through  the 
high  flat-topped  Walden  ridge.  These  views,  which  have  been  very  generally 
accepted  by  geologists,  have  lately  been  challenged — first  by  Mr.  C.  H.  White, 
who  devebped  his  objections  in  the  Journal  of  Qeology  (Chicago),  vol.  12,  pp.  34-39, 
and  more  recently  by  Mr.  D.  W.  Johnson,  who  clearly  sums  up  the  arguments  for 
and  against  the  theory  of  ospture  in  the  same  Journal  for  April-May  of  the  present 
year  (vol.  18,  No.  3).  Mr.  Johnson,  who  has  made  a  close  study  of  the  subject  of 
river-capture  in  general,  a9  well  as  the  previous  literature  on  the  Tennessee  river, 
has  also  perscnally  fxamised  the  locality  of  the  supposed  capture.  Among  the 
arguments  in  favour  of  this,  the  principal  are — the  indistinct  charscter  of  the 
divide  now  separating  the  Tennessee  from  the  Coosa  south  of  Chattanooga; 
the  correspondence  of  the  volume  of  material  deposited  by  the  Alabama  durirg 
Tertiary  times  with  that  eroded  by  the  upper  Tennesfee  and  Coosa;  acd  the 
youthful  character  of  the  gorge.  It  is  thown,  however,  that  tha^e  facts  are  not 
inconsistent  with  the  idea  that  there  has  been  no  change  in  the  general  course  of 
the  Tennessee  since  the  close  of  the  Cretaceous  period,  while  it  is  held  that  many 
facts  tell  in  favour  of  this  idea  and  against  that  of  capture.  Thus  the  winding 
nature  of  the  gorge  seems  to  imply  that  the  meanders  were  developed  when  the 
river  flowed  at  a  higher  level  over  the  Cretaceous  peneplain  now  represented  by  the 
Walden  ridge,  while  the  difference  in  level  between  the  Sfqua'chie  and  upper 
Tennessee  vallejs  seems  insufficient  to  have  ecabled  a  tributary  of  the  former  to 
cut  back  across  the  dividing  ridge.  On  the  whole,  the  balance  of  evidence  certainly 
seems  against  the  tlieory  of  capture  in  this  case. 

The  Water-level  of  the  Chreat  Lakes.— In  connection  with  the  unusual 
level  reached  by  the  great  lakes  during  the  high  water  of  1904,  Prof.  A.  J.  Henry 
sketches,  in  the  Monthly  Weather  Beview  for  Februaiy,  1905  (Washing'on,  April 
25),  the  r^ime  of  the  fluctuations  of  level  in  the  lakes  as  deduced  from  the  records 
of  the  past  ten  years.  He  shows  that  there  is  a  regular  annual  fluctuation  which 
brings  the  waters  to  a  maximum  in  summer,  followed  by  a  decline  to  a  minimnm 
in  winter  or  spring.  There  is  also  another  seriej",  superimposed  in  the  first,  wl  ich 
generally  extends  through  several  years,  an  upward  tendency  being  maintained 
through  several  successive  seasons.  The  annual  rise  begins  with  the  breaking 
up  of  ice  in  the  rivers  and  streams,  and  the  maximum  is  generally  reached  in 
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midBummer,  the  rite,  however,  being  somewhat  retarded  in  the  case  of  Lake  Superior 
as  compared  with  the  more  southerly  lakes.  As  soon  as  high  water  is  reached  the 
level  begins  to  foil,  at  first  slowly,  but  quite  rapidly  as  winter  approaches.  The 
chief  agents  in  both  series  of  changes  are  naturally  atmospheric  influences — ^pre- 
cipi ration,  temperature,  and  evaporation.  The  winter  temperature  is  important,  as 
evaporation  is  greatly  increased  in  a  warm  winter.  Thus  Prof.  Henry  calculates 
that  the  difference  in  amount  of  evaporation  may  reach  as  mnoh  as  3*5  inches. 
Changes  of  level  may  also  be  due  to  alterations  in  the  outlets,  in  the  case  of  Huron 
and  Erie,  but  in  the  case  of  Superior  atmospheric  conditions  seem  the  ruling  factor. 
An  unusually  low  level  was  reached  in  all  the  lakes  in  1895,  the  extreme  range 
between  this  and  1904  being  about  8  feet  on  Ontario.  This  low  level,  caused  by 
persistent  drought,  coupled  with  periods  of  abnormally  high  temperature  and 
greatly  increased  evaporation,  made  its  influence  felt  for  several  years,  the  loss 
boiDg  only  made  good  after  a  continuance  of  favourable  conditions.  Thus  high 
water  was  not  again  reached  on  Lake  Superior  until  1899. 

Indian  Shell-moimds  in  Southern  Brazil— The  shell-mounds  which  form  so 
marked  a  feature  on  the  Atlantic  coaot  of  Central  and  South  America  are  described 
and  illustrated  by  G.  von  Koenigswald  in  the  issue  of  Globus  for  June  1,  1905 
(vol.  87,  No.  20).  These  mounds,  known  in  Braail  by  the  Lidian  name  **  sam- 
Iwqui"  (=  shell  mountains),  have  been  much  drawn  upon,  both  by  the  natives 
and  by  the  Jesuits  during  the  time  of  their  ascendancy  in  this  region,  for  the  con- 
struction of  modem  buildingp,  and  many  have  been  almost  entirely  removed,  though 
vast  accumulations  of  mollusc-shells  still  remain.  The  position  of  the  primitive 
settlements  which  they  represent  was  carefully  chosen  on  the  shores  of  bays  in 
which  fish  and  molluscs  abounded,  being  placed  on  small  rising  grounds  screened 
from  view,  seawards,  by  the  mangrove  fringe  along  the  swampy  shore.  Where  the 
settlements  were  placed  in  low-lying  tracts,  the  shell-heaps  themeelvee  formed  the 
solid  foundation  on  which  the  dwellings  were  placed.  In  these  cases,  which  are  by 
far  the  most  numerous,  the  mound  was  flat  and  broad,  whereas  in  places  where  a 
natural  elevation  existed  for  the  location  of  the  settlement,  the  form  is  mora  conical. 
The  author  of  the  paper  has  examined  some  150  sambaquis  between  Rio  and  the 
borders  of  Uruguay,  some  of  them  reaching  a  height  of  60  feet  and  over.  The 
objects  found  in  the  mounds  bear  witness  to  the  varying  degree  of  culture  possessed 
by  the  successive  inhabitants,  the  stone  implements  associated  with  the  lower 
layers  being  of  the  most  primitive  description,  while  at  higher  levels  they  are 
skilfully  worked  and  polished.  It  is  a  remarkable  fact  that  the  ancient  distribution 
of  the  tribes  revealed  by  a  study  of  the  implements  corresponds  closely  with  that 
observed  by  the  Portuguese  on  their  first  arrival. 

Hew  Administratiye  DiviBion  of  Colombia.— The  July  number  of  La 
Oiographie  records  some  administrative  changes  lately  introduced  in  Colombia. 
Four  new  departments  have  been  created,  viz.  Gakn  (chief  town  San  Gill),  Caldas 
(Manizales),  La  Plata  (La  Plata),  and  I'Atlantico  (Barranquilla).  The  city  of 
Bogota  has  been  dissociated  from  the  province  of  Cundinamarca  and  made  into  a 
"  district  capital,**  but  the  chief  town  of  the  province  has  not  yet  been  fixed. 

AUSTBALASIA  AHD  PAdFIO  I8LA1IB8. 

Pitcaim  Illand. — ^According  to  a  Colonial  Report  (Misc.  No.  30),  the  Pitcairn 
islanders  number  77  males  and  92  females.  Among  themselves  they  speak  a 
patois  the  peculiarity  of  which  is  traceable  back  to  the  Tahitian  women,  who, 
with  the  mutineers  of  the  Bounty^  occupied  the  island  in  1870.  Tet  most  of  the 
adults  speak  English  fairly  weU.  Converted  some  years  ago  into  Seventh-day 
Adventists,  the  islanders  scrupulously  observe  their  sabbath  day,  and  attend 
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prayer  meetiogs  and  pay  tithes,  but  apparently  without  mending  their  too  notorioni 
deviations  in  the  way  of  immorality,  thefl',  and  brawling — ^vices  in  their  case  not 
dne  to  the  use  of  intoxicants.  The  prevalent  diseases  are  consumption,  lupus, 
glandular  swellings,  asthma,  and  skin  affections.  It  is  noted  that  the  front  teeth 
are  mostly  bad.  Since  becoming  Adrantists  they  possess  no  pigs,  but  have  been 
advised  to  start  breeding  them.  Having  neither  copra  (the  inland  producing  no 
coconuts)  nor  shell  for  disposal,  and  only  a  precarious  rainfall,  the  people  are  poor. 
Coffee,  however,  of  superior  quality  grows  luxuriantly,  and  with  pigs  and  coffee  for 
export,  direct  communication  might  be  established  with  Tahiti.  At  present  there 
is  but  a  poor  cutter  plying  between  this  island  and  Maogareva.  Pitoairn  also 
grows  excellent  arrowroot,  and,  with  proper  machinery  and  appliances,  might  yield 
250  tons  per  annum. 

POLAX  BMIOn. 

The  Voyage  of  the  Duke  of  Orleanf.— News  received  in  Sweden  early  in 
September  from  Reykjavik,  in  Iceland,  announced  that  a  successful  voyage  to  the 
east  coast  of  Greenland  had  been  made  by  the  Duke  of  Orleans  and  his  party  on 
board  the  BeJgica  {Journal^  July  number,  p.  90).  The  expedition  had  reached  a 
higher  latitude  than  is  positively  known  to  have  been  attained  from  the  east  on 
this  side  of  Greenland,  the  farthest  being  in  78*^  16'  N.,  or  considerably  to  the 
north  of  Cape  Bismarck,  discovered  by  the  German  expedition  under  Koldewey  in 
1870.  Gape  Bismarck  itself  was  found  to  be  not  on  the  mainland,  but  on  an  island, 
the  Dove  bay  of  the  German  expedition  being  thus  in  reality  a  strait.  Since  the 
time  of  that  expedition  this  northern  section  of  the  East  Greenland  coast  had  been 
little  visited,  though  Captain  Naero  is  said  to  have  reached  75^'  30^  N.,  or  just  north 
of  Shannon  island,  in  a  Norwegian  whaler  in  1900  {Pet.  Mitt,,  1900,  p.  220).  It 
will  be  remembered  that  a  point  on  this  coast  still  further  north  was  said  to  have 
been  reached  by  the  old  whaler  Lambert  in  1670 ;  while  Daines  Barrington  also 
spoke  of  a  high  latitude  having  been  reached  on  the  same  coast  in  the  eighteenth 
century ;  but  these  reports  must  be  considered  as  exceedingly  doubtful.  Some 
good  oceanographical  work  is  said  to  have  been  accomplished  by  the  Duke  of 
Orleans'  party,  which  included  some  competent  observers. 

The  Ziegler  Arotio  Expedition. — On  landing  at  Hull,  on  his  way  home  to 
America,  Mr.  Fiala  communicated  to  Beuter^s  representative  an  outline  of  the 
chief  events  of  bis  expedition,  which  makes  it  possible  to  add  some  details  to 
the  statement  made  In  the  September  number  of  the  Journal.  After  leaving 
Vardo  on  July  10, 1903,  the  America  encountered  great  difficulties  from  the  state 
of  the  ice  before  reachiog  Franz  Josef  Land,  steaming  east  until  close  to  Novaya 
Zemlya  vnthout  finding  an  opening.  Only  on  August  12  was  it  possible  to  m^e 
Cape  Flora,  Teplitz  bay  being  reached  by  the  end  of  the  month,  and  a  base  camp 
established  there.  It  was  named  Camp  Abrazzi.  After  narrowly  escaping  de- 
struction on  October  22,  the  America  was  crushed  by  the  ice  on  November  21.  On 
January  22, 1904,  a  violent  gale  brought  a  farther  disaster,  the  ship  finally  disap- 
pearing, as  well  as  a  quantity  of  coal  and  provisions  that  had  been  cached  on  the  ice. 
The  high  temperature  which  prevailed  kept  the  sea  open  off  the  north-west  coast 
of  Rudolf  island  during  almost  tbo  entire  winter,  and  two  sledge  expeditions  which 
started  in  March,  the  second  of  which  made  its  way  to  the  sea  ice  past  Cape 
Fligely,  had  to  return  completely  bsffled.  Leaving  a  small  party  of  volunteers 
at  Camp  Abruzzi  to  renew  the  attempt  the  following  year,  Mr.  Fiala  went  to 
Cape  Flora  to  await  the  relief  ship,  but  when  all  hope  of  succour  had  been  given 
up,  he  returned  to  Camp  Abruzzi  to  make  preparation  for  another  sledge  expe- 
dition northwards  in  1905.    The  journey  occupied  a  month,  and  during  the  latter 
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part  of  the  way  the  rough  channel  ice  had  to  he  crossed  in  dense  darknc s?.  The 
weather  in  1905  proved  worse  than  in  1904,  the  abnormal  warmth  making  the 
toe  exceedingly  dangerous.  The  new  attempt  proved  eqoallj  a  failure,  but  a 
party  under  Mr.  Porter  (third  in  command)  did  some  exploring  and  mapping  to 
the  south.  Scientific  work  was  also  continued  without  interruption  at  Gamp 
Ziegler,  whither  the  bulk  of  the  expedition  was  transferred,  and  where  tbe  newt 
of  the  arriyal  of  the  Terra  Nova  reached  the  leader  on  August  1.  The  explorers 
had  been  cut  off  from  the  rest  of  the  world  for  two  complete  yearp. 

XATHSMATIOAL  LSD  PH78I0AI  GS0O&APH7. 

The  Indian  Ocean  Expedition.— Prof.  Sedgwick  has  communicated  to 
Nature  (August  10,  1905)  a  letter  received  by  him  from  Mr.  Stanley  Gardiner, 
giving  an  account  of  the  progress  of  the  expedition  in  the  Sealark  for  the  scientific 
exploration  of  the  Indian  ocean  down  to  about  the  end  of  May.  Soundings  taken 
during  that  month  between  the  Maldive  and  Chagoa  groups  had  not  confirmed  the 
existence  of  a  bank  between  the  two  groups,  which  tbe  soundings  of  the  Vdldivia 
Expedition  had  indicated  as  possible.  A  depth  of  more  than  2C00  fathoms  was 
obtained,  and  though  this  is  small  compared  with  the  depths  both  to  the  east  and 
west,  Mr.  Ghtfdiner  remarks  that  one  obyiously  cannot  build  up  any  views  of  a 
possible  former  connection  of  the  Maldive  and  Chagos  banks  on  such  a  slender 
basis.  During  the  passage,  f  ftmples  of  the  sea-water  were  taken,  and  of  the  pelagic 
organisms  existing  at  varying  depths.  On  May  19  the  Scalark  reached  the  lie  de 
Diamant,  Peres  Banhos  atoll,  but  the  exposure  of  this  atoll  to  the  force  of  the  south- 
east trades  then  prevailing  made  it  necessary  to  postpone  a  thorough  examination 
of  it.  It  was  therefore  decided  to  move  to  the  Salomon  atoll,  nearly  enclosed  by  a 
surface  reef,  and  here  a  camp  was  formed  on  shore.  While  Mr.  Gkurdiner  and  his 
colleague,  Mr.  Cooper,  collected  tbe  marine  flora  and  fauna  and  examined  the  reefs 
and  land.  Captain  Somerville  and  tfae  officers  of  the  Sealarh  made  a  fresh  large- 
scale  chart  of  the  atoll,  and  Mr.  Fletcher  and  Dr.  Simpson  collected  insects  and 
land-plants.  Mr.  Ghurdiner  was  struck  by  the  absence  of  life  on  the  reefp,  for 
though  there  are  plenty  of  corals  in  place?,  the  number  of  species  is  quite  limited  • 
He  was  endeavouring  to  obtain  light  on  the  physical  conditions  prevailing,  so  aa  to 
find  an  explanation  of  the  paucity  of  free-living  animals.  The  Sealark  was  about 
to  proceed  to  Diego  Garcia  to  coal,  Mr.  Cooper  going  in  the  ship  to  examine  the 
land  and  reefs.  The  observations  of  the  land-plants  had  brought  out  some  inte- 
resting facts  as  regards  their  local  distribution,  definite  zones  with  their  own  special 
plants  being  found  on  most  of  the  islands. 

Volcanio  Action  and  the  Permanenoe  of  Ocean  Basins.— A  collection  of 
rocks  recently  brought  to  Cape  Town  from  Tristan  da  Cunha  serves  Mr.  E.  H.  L. 
Sohwarz,  of  the  Geological  Survey  of  Cape  Colony,  as  the  text  for  a  discussion  of 
various  controversial  subjects  connected  with  the  physios  of  the  Earth's  crust 
While  most  of  the  rocks  collected  are  similar  to  those  brought  from  the  island  by 
the  Challenger  Expedition,  there  is  a  novelty  of  some  interest  in  the  form  of  a  block 
of  gneiss  picked  up  in  the  neighbourhood  of  the  settlement  at  Edinburgh.  That 
this  rock  was  not  brought  to  the  island  by  some  external  agency  feems  confirmed, 
in  Mr.  Sohwarz's  view,  by  the  occurrence,  among  rocks  from  Nightingale  island, 
of  fragments  of  a  porphyritic  rock  embedded  in  the  lavas.  They  are  of  minute 
^Ize,  and  have  evidently  been  derived  from  the  shattering  of  a  foreign  igneous  mass 
of  an  acid  type  by  explosions,  such  as  occur  in  the  throats  of  volcanoes,  and  thus 
cannot  have  been  drifted  to  the  island.  While  allowing  that  the  evidence  is  not 
as  good  as  one  could  wish  for,  Mr.  Schwarz  thinks  it  reasonable  to  suppose  that 
this  granite  belongs  to  the  islands,  acd  that  it,  with  the  gneiss  above  mentioned, 
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U  an  mdioaiion  that  rooks  of  a  continental  type  exist  in  them  side  by  side  with 
those  of  purely  yolcaiiio  origin,  which  have  been  held  to  be  typical,  with  few  ex- 
oep^ns,  of  oceanic  islands.  This  wonld  be  a  somewhat  slender  foundation  on 
which  to  build  an  argument  against  the  permanence  of  ocean  basins;  but  the  writer 
fonnds  bis  conclusions  on  other  hots  brought  to  light  in  many  parts  of  the  globe, 
which  he  summarizes  as  recorded  in  an  extensive  literature.  Still,  it  must  be  con- 
fessed that  his  arguments  do  not  greatly  affect  the  position  of  the  problem,  which 
will  continue  to  be  warmly  debated  by  the  chamj^ons  of  the  riyaJ  theories.  Of 
the  instanoes  of  oceanic  islands  containing  continental  types  of  rock,  few  are  not 
more  or  less  in  association  with  one  or  other  of  the  submsrine  coutinental  plateaus. 
The  most  important  exception  is  that  of  Ascension,  to  which,  if  Mr.  Schwarz's 
assumption  is  correct,  Tristan  da  Cunha  may  now  be  added.  But  on  other  grounds 
the  probability  of  a  former  connection  between  the  lands  on  opposite  sides  of  the 
South  Atlantic  has  long  been  granted,  so  that  this  may  to  some  extent  be  considered 
outside  the  controversy.  In  any  case,  the  existence  of  continental  rocks  in  oceanic 
islands  would  merely  show  that  the  permanence  of  ocean  basins  is  not  to  be  re- 
garded as  absolute,  which  few  even  of  the  upholders  of  the  theory  would  venture 
to  do.  It  is  fiur  from  justifying  the  idea  of  a  perpetual  see-saw  between  the  oceans 
and  continents.  Mr.  Schwara's  discussion  of  volcanic  action  generally  rests  on  a 
somewhat  broader  baus,  owiog  to  his  personal  acquaintance  with  many  of  the  old 
volcanoes  of  South  Africa.  He  gives  maoy  iustances  of  non-volcanic  matter  being 
brought  up  by  volcanic  eruptions,  and  of  eruptions  which  can  be  shown  to  have 
been  accompanied  by  no  great  amount  of  heat  The  solid  rocks  brought  up  in 
volcanic  i^pes  show,  in  his  view,  that  the  chimneys  cannot  hare  their  origin  in 
really  profound  depths,  or  tap  a  problematical  molten  magma,  but  he  considers 
them  due  to  the  heat  caused  by  the  crushing  of  rocks  along  structural  lines,  which 
are  thus  the  actual  seat  of  the  fusion,  instead  of  merely  supplying  the  vents  for  the 
molten  matter.  This  revives  the  theory  of  Mr.  Mallet,  which  he  holds  to  have 
been  rejected  on  insufficient  grounds. 

Influence  of  Height  aboye  Sea-level  on  the  Lifht-abeorption  of 
Pla]ltl.^In  the  Sitzungsberkhte  for  February,  1905,  of  the  Imperial  Academy  of 
Sciences  in  Vienna  (Mathemat.  Natnrwissens.  Elasse),  Prof.  Julius  Wlesner  gives 
the  results  of  his  inrestigations  into  the  light-appropriation  of  plants  in  the 
Yellowstone  and  other  regions  of  North  America.  The  author,  who  for  six  years 
has  been  prosecuting  his  studies  on  absorption  of  light  by  plants  in  its  dependence 
on  geographical  conditions,  has  now,  with  the  assistance  of  the  Imperial  Academy 
of  Sciences,  supplemented  them  by  an  investigation  into  the  influence  of  height 
above  sea-level  on  the  mode  and  extent  of  such  absorption.  The  studies  on  the 
iofluence  of  geographical  latitude  were  extended  to  6^  S.  and  79^  N.  lat.,  and  the 
results  have  from  time  to  time  bean  made  public  (see  note  on  "  Light  and  Vegeta- 
tion in  the  Arctic  "  in  Journal^  June,  1901,  p.  665).  For  the  later,  as  for  the  earlier, 
investigations  a  suitable  locality  was  not  found  in  Europe.  Vegetation  ceases  at 
relatively  too  low  heights  above  sea-level,  as  iu  the  Alps,  or,  as  in  the  Southern 
European  mountain  chains,  there  are  too  few  high  plains  suitable  for  observation. 
Only  the  Rila  mountain  chain  in  South  Bulgaria  would,  in  the  opinion  of  Prof.  L. 
Adamovic,  of  Belgrade,  constitute  an  exception  in  this  respect.  The  high  regions 
iu  the  Yellowstone  territory  of  the  United  States  were  found,  however,  to  offer  far 
better  opportunities,  and  observations  were  here  made  along  a  section  of  country 
660  miles  in  length,  with  a  difference  of  level  amounting  to  8200  feet  It  extended 
from  Bismarck  on  the  Missouri,  in  North  Dakota,  to  the  north-west  end  of  the 
National  Park.  The  main  results  of  the  investigations  are  as  follows :  With  a 
rise  in  height  above  the  sea-kve),  not  ooly  is  the  intensity  of  the  total  daylight 
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iDcreaFed,  bat  also  the  intensity  of  the  direct  sunlight  as  compared  with  Effused 
light.  Whereas  the  farther  the  plants  of  the  Arctic  Regions  press  towards  the  pole 
the  more  of  the  total  light  do  they  strive  to  obtain,  the  plants  ascendiog  upwards 
act  correspondingly  only  up  to  a  certain  height.  Above  this,  on  the  contrary,  ihey 
avail  themselves  of  the  proffered  light  to  a  progressively  lees  extent  This  is  indicated 
in  the  cypress-shaped  form  of  conifer?,  such  as  the  Fintu  Murray a/na^  the  commoneet 
tree  of  the  Yellowstone  Park.  In  the  case  of  the  cypress  proper,  this  form  wards 
off  the  most  intense  rays  of  the  vertical  sun  of  the  south,  while  in  that  of  these  high 
mountain  pines  it  wards  off  the  rays  of  which  the  intensity  is  due  to  the  height 
above  sea-level.  The  injurious  effect  of  the  vertical  radiation  is  shown  by  the  fact 
that  plants  which  in  lower  situations,  under  otherwise  like  conditions,  preserve  tbeir 
leaves,  are  at  these  heights  subject  to  the  fall  of  the  leaf.  The  Arctic  limit  for  the  life 
of  a  plant  will  occur  where  maximum  and  minimum  of  light-absorption  coincide, 
as,  according  to  Prof.  Wiesner's  own  observations,  for  Betula  nana,  in  Spitsbergen. 
An  altitudinal  limit  determined  by  light  for  the  growth  of  a  plant  is  not,  however, 
to  be  established,  seeing  these  relations  are  much  more  complicated  than  those 
having  reference  to  Arctic  limit.  In  the  case  of  the  latter,  the  question  concerned 
only  a  vegetation  continuiog  at  a  uniform  level— olose  to  that  of  the  sea.  The 
iDfluence  of  elevation,  on  the  other  hand,  is  confused  by  the  change  of  latitude, 
seeing  that  with  decreasing  latitude  vegetation  mounts  to  ever  greater  heights,  the 
direct  radiation  to  which  it  is  exprsed  increasing  In  proportion.  Some  observations 
institnted  at  great  heights  (as  high  as  13,400  feet),  on  Pike's  peak,  closely  suggest 
the  question  whether  the  plants  which  mount  to  great  altitudes  above  sea-level 
do  not  reduce  their  maximum  of  light-absorption,  so  that  the  maximum  and 
minimum  of  the  requirement  of  light  approach  each  other  or  possibly  coincide. 
This  would  avail  as  a  further  defence  against  strong  light  A  solution  of  this 
question  could  be  obtained  only  at  a  great  height  above  sea-level  in  very  low 
latitudes.  • 

eSVBBAL. 

The  London  School  of  Economics. — We  have  received  the  '  Calendar  *  of 
this  institution  for  190&-6,  covering  the  eleventh  session  since  its  foundation,  and 
giving,  besides  a  short  account  of  its  aims  and  methods,  a  full  list  of  the  courses 
of  lectures  and  other  forms  of  instruction  for  the  academical  year  now  opening. 
The  school,  which  is  virtually  the  only  institution  at  which  a  commercial  educa- 
tion of  the  highest  grade  can  be  obtained  in  this  country,  is  carrying  on  a  most 
valuable  work,  atd  even  though  its  aims  are  more  strictly  utilitarian  than  some 
other  educational  agencies,  the  exceptionally  strong  staff  of  lecturers  whose  services 
are  at  its  disposal  is  a  guarantee  that  the  subjects  will  be  studied  in  a  way  that 
will  bring  out  their  full  educational  value.  Under  its  present  director,  Mr.  Mtc- 
kinder,  the  claims  of  geography  to  the  attention  of  those  contemplating  a  career 
connected  in  Eome  way  with  commerce  or  economics  are  thoroughly  safe,  and  the 
list  of  lectures,  etc.,  provided  under  this  head  is  an  encouraging  evidence  that 
some  headway  is  being  made  in  the  improvement  of  geographical  teaching  in  this 
country.  Although  special  prominence  is,  of  course,  given  to  the  commercial 
bearings  of  the  subject,  the  whole  teaching  is,  as  it  always  should  be,  based  on 
physical  geography,  and  the  courses  will  thus  supply  an  excellent  general  training 
to  teachers  and  others  who  may  join  the  school  without  proceeding  to  one  of  the 
degrees  of  the  University  of  London.  Besides  the  'Calendar,'  a  pamphlet  is 
issued  specifying  the  courses  of  special  interest  to  students  of  geography,  and  this 
msy  be  obtained  on  application  to  the  Director  of  the  School,  Clare  Market,  W.C 

The  Oxford  School  of  Geography. — The  syllabus  of  arrangements  for  the 
term  now  beginning  shows  that  under  the  new  Reader,  Dr»  Uerbertson  (who  was 
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appointed  to  the  poet  Taoated  by  Mr.  Mackinder  early  in  the  summer),  the  work  of 
the  Oxford  School  of  Geography  will  be  carried  on  with  undiminished  energy. 
From  his  prerioos  important  serrices  to  the  whool  as  Lecturer  in  Physkal  Oeo- 
graphy.  Dr.  Herbertson  is  better  qualified  than  any  one  to  carry  on  the  work  of  his 
predecessor,  and  the  oontinuity  of  aim  and  method  thus  secured  will  be  a  great 
advantage.  The  list  of  proposed  lectures  and  classes  shows  that  a  thorough 
grounding  in  the  principles  of  geography  will  be  giren  to  the  students  who  attend, 
and  the  dose  personal  snperyiBion  exercised  by  the  Reader,  and  the  due  provision 
for  practical  work  and  informal  discussions  of  points  of  current  interest,  augur  well 
for  the  future  of  the  school.  In  addition  to  the  reader's  lectures  and  classes,  courses 
of  personal  instruction  will  be  given  by  Dr.  Grundy,  Mr.  Beaaley,  Mr.  J.  L.  Myres, 
and  the  newly  appointed  instructor  in  surveying,  Mr.  N.  F.  Mackenzie.  The 
term's  work  will  open  on  October  16,  when  the  Reader  will  see  intending  students 
at  the  Old  Ashmolean  building  from  11  a.m.  to  1  p.m. 

Death  of  Tippu  Tip. — ^The  famous  Arab  trader,  with  whom  so  many  of  the 
great  African  explorers  from  the  time  of  Cameron  and  Stanley  onwards  were 
brought  into  relation,  died  at  Zanzibar  on  July  14  bst.  The  part  played  by  this 
bold  adv^turer  in  Stanley's  great  journey  down  the  Lualaba-Oongo  will  be  re- 
membered by  all  readers  of '  Through  the  Dark  Continent.'  Most  travellers  have 
borne  witness  to  the  courtesy  and  straightforward  character  of  the  Arab  trader, 
who  was  of  a  distinctly  higher  type  than  the  majority  of  the  adventurers  by  whom 
Central  A&ica  was  overrun  during  the  latter  half  of  the  nineteenth  century. 
Sketches  of  his  life  and  character,  with  portraits,  are  given  in  the  Mouvemmt 
Qeographigue  for  June  18  last,  and  in  the  DeuUche»  KolonicUzeitung  of  July  15. 
Tippu  Tip's  grandfather  hailed  from  Maskat,  and  both  he  and  his  son  Mohamed 
bin  Juma  took  prominent  parts  in  the  establishment  of  Arab  influence  in  East 
Africa  in  the  middle  of  last  century. 

Elisee  Beolns—Obituary.  Erratum.— Page  342,  toT/acsimiles  rx&d  fascicules. 
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Captain  Joseph  WiggiiiB. 

It  is  with  much  regret  that  we  have  td  record  the  death  of  Captiin  Joseph  Wiggins, 
at  Harrogate,  on  September  13.  Captain  Wiggins  acquired  a  wide  reputation 
during  the  last  quarter  of  the  nineteenth  century  by  his  enterprise  in  opening  up 
communication  with  North- Western  Siberia  by  way  of  the  Kara  sea.  It  was  on 
his  skiU  as  a  navigator  that  Captain  Wiggins's  fame  rested.  Bom  in  1832,  the 
son  of  a  Norwich  coach  proprietor  who  died  some  ten  years  later,  the  boy  had  early 
to  seek  his  living,  and  entered  the  mercantile  marine  when  thirteen  years  of  age. 
He  rapidly  rose  in  his  profession,  and  gained  his  master's  certificate,  and,  after 
experience  in  vudous  parts  of  the  world  in  command  of  sailing  vessels  and  steamers, 
was  in  1869  appointed  Board  of  Trade  examiner  in  seamanship  for  the  ports  of 
South  Shields  and  Sunderland.  Two  years  later,  in  1871,  Captain  Wiggins  became 
a  Fellow  of  the  Royal  Greographical  Society.  Among  other  seas  in  which  he  had 
sailed  was  the  Baltic,  and  he  took  a  keen  interest  in  the  development  of  the  vast 
resources  of  the  Russian  Empire.  In  particular,  the  question  of  establishing 
improved  communications  with  the  interior  of  Siberia  greatly  exercised  his  mind, 
and  he  conceived  the  idea  of  avoiding  the  long  overland  journey  by  a  voyage 
through  the  Kara  sea  and  up  the  great  gulfs  and  rivers  that  fonetrate  to  the  heart 
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of  Asiatic  Kossia.  The  route  was  then  entirely  unfollowed,  but  its  daims  were 
beginniog  to  attract  attention,  and  in  the  early  seventies  a  Busnan  merdhant 
ofibred  a  reward  to  any  one  who  would  open  up  trading  relations  by  sea  between 
Europe  and  the  Obi  river.  Captain  Wiggins  seized  the  opportunity  of  putting  his 
long-cherished  schemes  to  the  test,  and  resigned  his  official  appointment.  Voyages 
undertaken  in  1874  and  1875  at  his  own  expense  were  unsuccessful,  in  so  !ar  as  that 
he  was  not  able  to  ascend  either  the  Obi  or  the  Yenisei ;  but  they  resulted  in  the 
acquisition  of  much  useful  information  about  the  navigation  of  the  Kara  sea,  and 
paved  the  way  to  success.  A  third  voyage,  undertaken  with  financial  assistance 
in  1876,  on  board  the  Thames^  a  vessel  of  120  tons  register,  did  not  end  until 
Teniseisk  was  reached,  900  miles  as  the  crow  flies  inland  from  the  head  of  the  G-ulf 
of  Yenisei.  During  the  next  twenty  years  various  other  voyages  by  Captain 
Wiggins  to  the  rivers  Obi  and  Yenisei  confirmed  his  theory  as  to  the  practicability 
of  the  Kara  sea  route  to  Sibaria.  Once,  in  1894,  he  lost  his  vessel  in  the  Kara  sea ; 
but  the  loss  was  not  due  to  ice,  but  to  fog  and  to  an  unexpected  current.r  The 
opening-up  of  the  route,  however,  excited  strong  opposition  among  those  interested 
in  the  overland  trade,  and  practically  nothing  has  been  done  to  follow  up  Captain 
Wiggins*s  enterprise.  None  the  less,  his  skill  and  courage  received  widespread 
recognition  both  in  Russia  and  in  this  country.  He  lectured  before  the  Imperial 
Russian  Geographical  Society  at  St.  Petersburg,  and  was  presented  by  the  Emperor 
Alexander  III.  with  a  service  of  silver  plate.  King  Edward  (then  Prince  of  Wales) 
manifested  great  interest  in  the  voyages,  and  received  the  navigator  at  Sandring- 
ham ;  while  in  1894  Captun  Wiggins  was  awarded  the  Murchison  Grant  by  the 
Council  of  the  Royal  Geographical  Society. 


CORRESPONDENCE. 
Marco  Polo's  TrayeLi. 

I.  Did  Mabgo  Polo  visit  Baghdad? 

In  connection  with  the  third  edition  of  Tule's  '  Marco  Polo,'  which  has  been 
recently  edited  by  the  well-known  French  geographer,  M.  Henri  Cordier,  it  seems 
desirable  to  discuss  some  points  which  I  have  raised  in  my  '  Ten  Thousand  Miles 
in  Persia,'  chap,  xxiii.,  which  chapter  the  French  savant  has  referred  to  in  various 
portions  of  the  new  edition.  Chief  among  these  questions  is  whether  Ser  Marco 
visited  Baghdad.  Not  only  is  this  important  from  the  geographical  point  of 
view,  but  the  question  is  one  which,  to  a  considerable  extent,  affects  the  veracity, 
or  at  any  rate  the  accuracy,  of  the  illustrious  Venetian  to  no  small  extent  Con- 
sequently, it  is  a  question  which,  in  my  humble  opinion,  should  be  settled 
without,  if  possible,  leaving  any  doubt  on  the  subject,  and  this  I  trust  to  be  able  to 
succeed  in  accomplishing. 

Sir  Henry  Yule,  in  his  introduction  (vol.  1,  p.  19),  traces  out  the  following 
itinerary  for  the  travellers,  viz.  Ayas,  on  the  Gulf  of  Scanderoon,  and  thence  to 
Sivas  and  Mosul,  from  which  point  the  Tigris  was  followed  to  Baghdad.  From 
Baghdad  the  travellers,  according  to  Tule,  descended  the  Tigris  and  the  Persian 
gulf  to  Hormuz. 

This  view  I  was,  and  am,  unable  to  accept  for  the  following  reasons :  Firstly, 
is  it  not  unlikely  that  Marco  should  term  the  Volga  the  Tigris?*    Secondly,  in 


Vide  Yol.  1,  p.  5  (2ad  and  3rd  cditiouB). 
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deBoribiDg  the  Caspiaa  sea,  the  statement  is  made  that  "  into  it  flows  the  great 
river  Euphrates."  * 

Now,  we  know  that  Marco  Polo  never  crossed  the  Volga  nor  saw  the  Caspian 
sea,  and  I  hold  that  these  colossal  errors  in  geography  are  impossible,  if  we  suppose 
that  he  travelled  down  the  Tigris  for  many  hundreds  of  miles,  past  its  junction 
with  the  Euphrates.  Any  other  view  would  surely  lower  the  great  traveller's 
reputation. 

Let  us,  in  the  next  place,  examine  the  references  he  makes  to  Baghdad,  or 
Baudae.  Here  he  merely  mentions  that  "  Baudas  is  a  great  city,  which  used  to  be 
the  seat  of  the  Calif  of  all  the  Saracens  in  the  world,  just  as  Bome  is  the  seat  of 
the  Pope  of  all  the  Christians.*'  f  The  manufactures  of  Baghdad  are  indeed  given, 
but  no  mention  is  made  of  the  buildings,  an'),  generally  speaking,  the  whole  descrip- 
tioQ  is  meagre  compared  with  his  account  of  far  less  important  cities,  such  as  Yezd 
aud  Kerman.  There  is  indeed  a  reference  to  the  capture  of  the  city  by  AlaU,  or 
Hulaku  Khan,  but  this,  I  would  urge,  by  no  means  adds  probability  to  Yule's  views, 
as  the  echo  of  that  grim  tragedy  must  have  resounded  throughout  all  Asia  and 
Eastern  Europe. 

Another  point,  albeit  a  minor  one,  is  that,  had  Baghdad  been  the  objective, 
would  the  travellers  have  taken  so  circuitous  a  route  via  Sivas,  whereas,  if  we 
suppose  them  to  be  making  for  Tabriz,  which  was  already  beginning  to  attract 
through  traffic  at  the  expense  of  Baghdad,  this  route  is  more  or  less  a  natural 
one? 

Tbe  above  arguments  are,  however,  but  minor,  if  we  consider  the  utterly 
inaccurate  description  of  his  supposed  onward  journey.  To  quote  the  text :  "  A  very 
great  river  flows  through  the  city,  and  by  this  you  can  descend  to  the  Sea  of  India. 
There  is  a  great  traffic  of  merchants  with  their  goods  this  way ;  they  descend  some 
eighteen  days  from  Baudas,  and  then  come  to  a  certain  city  called  Risi,  where  they 
enter  the  Sea  of  India.  There  is  also  on  the  river,  as  you  go  from  Baudas  to 
Kisi,  a  great  city  called  Bastra,  surrounded  by  woods  in  which  grow  the  best  dates 
in  the  world."  X 

Now,  in  both  these  paragraphs  there  is  separate  and  independent  mention 
and  inference  that  Kisi  is  at  the  mouth  of  the  Sea  of  India  or  the  Persian 
gulf,  whereas  it  is  situated  some  400  miles  from  the  mouth  of  the  Shatt-al-Arab, 
which  is  the  name  given  to  the  united  streams  of  the  Tigris  and  Euphrates. 

Would  Marco  Polo  have  been  guilty  of  such  an  astounding  statement  ?  Having 
studied  his  works  carefully  in  parts  where  I  can  check  it,  I  unhesitatingly  auswer 
in  the  negative. 

This  view  is,  I  would  urg**,  supported  by  a  second  reference  to  Kis,  in  which, 
on  his  return  journey  from  China  to  Europe,  he  describes  its  position  as  regards 
the  city  of  Calatu.  The  reference  runs  :  "  Fiist,  however,  there  is  a  point  that  I 
have  omitted ;  to  wit,  that  when  3  ou  leave  the  city  of  Calatu  and  go  between 
west  and  north-west  a  distance  of  500  miles,  you  come  to  the  city  of  Eis."  § 

Is  it,  I  would  ask,  likely  that  Ser  Marco  would  give  this  description  of  the 
position  of  Eis,  or  Kisi,  if  he  had  already  touched  at  it  on  the  way  to  Hormuz,  his 
previous  reference  to  which  he  mentions  ?  One  further  point  is  that,  if  we  accept 
Sir  Henry  Yule's  views,  the  description  of  the  route  from  Yezd  to  Kerman  and 
thence  to  Hormuz  must  have  been  written  in  the  reverse  way  to  that  in  which 
Marco  travelled,  and  this  is  surely  out  of  the  question,  acd  by  itself  furnbhee 
almost  sufficient  proof  of  the  coriectneds  of  my  views. 


♦  Vol.  1,  p.  62.  t  iWd.,  p.  63. 

X  Ihid.y  chap.  vi.  p.  (iy.  §  Vol.  2,  p.  452. 
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It  remains  to  add  that  Sir  Henry  Yule,  in  his  note  on  the  subject,  wrote, 
**  Polo  is  here  either  speaking  without  personal  knowledge  or  is  so  brief  as  to  .  .  . ; " 
and  again,  "  I  am  inclined,  however,  to  think  that  this  was  from  not  baring  riated 
it,  8c,  K\bV*  In  the  plate  entitled  '*  Probable  view  of  Marco  Polo's  own  Geo- 
graphy," *  the  itinerary  is  not  shown  as  running  to  Baghdad.  M.  Gordier,  however, 
in  referriDg  to  this  important  subject,  quotes  from  my  work,  but  in  my  opinion 
hardly  meets  my  points  in  his  note,  which  runs  as  follows :  t  — 

^  Major  Sykes,  in  his  remarkable  book  on  Persia,  chap,  xxiii.  pp.  262,  263,  docs  not 
share  Sir  Henry  Tale's  opinion  regarding  this  itinerary,  and  he  writes :  *  To  return  to 
our  travelleis,  who  started  on  their  second  great  jonmey  in  1271,  Sir  Henry  Yale,  in 
his  introduction,  makes  them  travel  vid  Si?res  to  Mosul  and  Baghd&d,  and  thence  by 
sea  to  Hormuz,  and  this  is  the  itinerary  shown  on  his  sketch-map.  This  view  I  am 
unwilling  to  aocept  for  more  than  one  reason.  In  the  first  place,  if,  with  Colonel  Yule, 
we  suppose  that  Ser  Marco  visited  Baghdid,  is  it  not  unlikely  that  he  should  term  the 
river  Volga  the  Tigris,  and  yet  leave  the  river  of  Baghdad  nameless?  It  may  be 
urged  that  Maroo  believed  the  legend  of  the  reappearance  of  the  Volga  in  Kurdistan, 
but  yet,  if  the  text  be  read  with  care,  and  the  character  of  the  traveller  be  taken  into 
aooount,  this  error  is  scarcely  explicable  in  any  other  way  than  that  he  was  never  there. 

^ '  Again,  he  gives  no  description  of  the  stiiking  buildings  of  Baudas,  as  he  terms  it, 
but  this  is  nothing  to  the  inaccuracy  of  his  supposed  onward  journey.  To  quote  the 
text,  **  A  very  great  river  flows  through  the  city,  .  .  .  and  merchants  descend  some 
eighteen  days  from  Baudas,  and  then  come  to  a  certain  city  called  Kisi,  where  they 
enter  the  Sea  of  India.*' 

"*  Surely  Maroo,  had  he  travelled  down  the  Persian  gulf,  would  never  have  given 
this  description  of  the  route,  which  is  so  untrue  as  to  point  to  the  conclusion  that  it 
was  vague  information  given  by  some  merchant  whom  he  met  in  the  course  of  his 
wanderings. 

*'  *  Finally,  apart  from  the  fact  that  Baghdad,  since  its  fall,  was  rather  off  the  main 
caravan  route,  Marco  so  evidently  travels  east  from  Yezd  and  thence  south  to  Hormnx, 
that,  unless  his  journey  be  described  backwards,  which  is  highly  improbable,  it  is  only 
possible  to  arrive  at  one  conclusion,  namely,  that  the  Venetians  entered  Persia  near 
Tabriz  and  travelled  to  Sultania,  Kashan,  and  Yezd.  Thence  they  proceeded  to 
Kerm&n  and  Hormuz,  where,  probably  fearing  the  sea  voyage,  owing  to  the  manifest 
unseaworthiness  of  the  ships,  which  he  describes  as  **  wretched  affairs,"  the  Khorasan 
route  was  finally  adopted.  Hormuz,  in  this  case,  was  not  visited  again  until  the  return 
from  China,  when  it  seems  probable  that  the  same  route  was  retraced  to  Tabriz,  where 
their  charge,  the  Lady  Eokachin,  "  moult  bele  dame  et  avenant,"  was  married  to 
Ghazan  Khan,  the  son  of  her  fianof  Arghun.  It  remains  to  add  that  Sir  Henry  Yule 
may  have  finally  accepted  this  view  in  part,  as  in  the  plate  showing  **  Probable  View 
of  Marco  Polo's  own  Geography,"  the  itinerary  is  not  shown  us  running  to  Baghd&d.' 

^  I  may  be  allowed  to  answer  that  when  Marco  Polo  started  for  the  East,  Baghdad 
was  not  rather  off  tho  main  route.  The  fall  of  Baghdad  was  not  immediately  followed 
by  its  decay,  and  we  have  proof  of  its  prosperity  at  the  beginning  of  the  fourteenth 
century. 

**  Tauris  had  not  yet  tho  importance  it  had  reached  when  the  Polos  visited  it  on 
their  return  journey.  We  have  the  will  of  the  Venetian  Pietro  Viglione  dated  from 
Tauris,  December  10, 1264  {Archiv.  Veneto,,  26, 161-165),  which  shows  that  he  was  but 
a  pioneer.  It  was  only  under  Arghifn  Khan  (1284-91)  that  Tauns  became  the  great 
market  for  foreign,  especially  Genoese,  merchants,  as  Marco  Polo  remarks  on  his  return 
journey ;  with  Ghazan  and  the  new  city  built  by  that  prince,  Tauris  reached  a  very 
high  degree  of  prosperity,  and  was  then  really  the  chief  emporium  on  the  route  from 
Europe  to  Persia  and  the  far  East. 


♦  Vol.  1,  p.  1U7.  t  P.  xix.  of  Introduction  to  vol.  1. 
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^  Sir  Henry  Tale  had  not  changed  hii  Tiewt,  and  if  in  the  plate  showing  '  Probable 
View  of  Marco  Polo's  own  Greography,*  the  itinerary  is  not  shown  at  running  to 
Baghdad,  it  is  mere  neglect  on  the  part  of  the  draughtsman.** — [H.  C] 

It  18  to  be  noticed  that  in  the  above  note  M.  Cordier  hangs  his  reply  mainly  on 
the  fact  that  Baghdad  was  more  and  Tabris  less  important  at  that  particulir  pariod 
than  1  had  imagined.  Here  I  am  ready  to  bow  to  superior  knowledge,  albeit  the 
fact  is  not  fally  p-oved;  but  the  main  points  of  my  argument  remain,  in  my 
opinion,  unanswered,  and,  with  all  respect  to  M.  Cjrdier,  I  think  that  this  matter 
should  be  fully  discussed,  and  not  ditjmissed  by  a  reference  to  the  supposed  neglect 
of  a  draughtsman.  Personally,  I  consider  Marco  Polo  to  have  been  a  shrewd 
obeeryer  and  incapable  of  confusing  the  Tigris  with  the  Volga,  and  of  making  the 
Euphrates — this  is  really  a  second  confusion  with  the  Volga— discharge  into  the 
Caspian  sea,  except  on  the  supposition  that  he  was  writing  on  hearsay.  Ck>nse- 
quently  I  hold  it  that  he  passe  1  by  a  route  where  he  could  not  make  personal 
inquiries  into  these  question?,  and  this  route  would  be  the  one  selected  by  me. 

To  conclode,  I  maintain  that  Marco  Polo  entered  Persia  near  Tabriz,  whence  he 
travelled  to  Sultania,  Eashan,  Yezd,  Eerman,  and  Hormuz.  From  that  port,  owing 
to  the  unseaworthiness  of  the  vessels,  the  presence  of  pirates,  the  fact  that  the 
season  was  past,  or  for  some  other  reason,  he  returned  by  a  westerly  route  to 
Kerman,  and  thence  crossed  the  Lut  to  Khorasdu. 

Did  Marco  Polo  visit  the  Tabas? 

A  section  of  Ser  Marco*B  journey  on  which  I  have  gained  some  recent  informa* 
tion  is  that  portion  which  lies  between  Eermdn  and  the  north.  Ai  far  as  Cobinan, 
still  knosm  as  Eubando,  there  is  no  doubt  as  to  the  identity  of  the  place,  even  if 
the  route  adopted  is  not  absolutely  oertiln.  Consequently  we  have  now  to  deal  with 
the  onward  section  to  Tunocain.  Before  proceeding  farther,  I  will  quote  the  text 
which  runp,  "  When  you  depart  from  this  city  of  Cobinan,  you  find  yourself  again 
in  a  desert  of  surpassing  aridity,  which  lasts  for  some  eight  days ;  here  are  neither 
fruits  nor  trees  to  be  seen,  and  what  water  there  is  is  bitter  and  bad,  so  that  you 
have  to  carry  both  food  and  water.  The  cattle  must  needs  drink  the  bad  water, 
will  they  nill  they,  because  of  their  great  thirst.  At  the  end  of  those  eight  days 
you  arrive  at  a  province  which  is  called  Tonocain.**  *  I  was  under  the  impression 
that  a  route  ran  direct  from  Eubuodn  to  Tabas,  but  when  visiting  this  latter  town 
a  few  months  ago  I  made  careful  inquiries  on  the  sabject,  which  elicited  the  Deust 
that  this  was  not  the  case,  and  that  the  route  invariably  followed  by  Eabanda- 
Tabas  caravans  joined  the  Eermio-Bdvar-Naiband  route  at  Chih  Euru,  12  miles 
south  of  Darbana.  It  follows  this  track  as  far  as  Naiband,  whence  the  route  to 
Tabas  branches  off;  but  the  main  caravan  route  runs  vid  Zenagan  and  Duhuk  to 
Tun.  This  new  information,  I  would  urge,  makes  it  almost  certain  that  Ser  Marco 
travelled  to  Tun,  as  Tabas  falls  to  the  west  of  the  main  route.  Another  point  is 
that  the  district  of  Tabas  only  grows  four  months'  supplies,  and  is,  in  consequence, 
generally  avoided  by  caravans  owing  to  its  dearness. 

In  1893  I  travelled  from  Tun  to  the  south  across  the  Lut  as  far  as  Cbah  Euru 
by  this  very  route,  and  can  testify  to  the  general  accuracy  of  Ser  Marco'd  descrip- 
tion,t  although  there  are  now  villages  at  various  points  on  the  way.  Finally 
as  our  traveller  especially  mentions  Tonosaio,  or  Tun  va  Eiio,  one  is  inclined  to 


♦  Yule's  *  Marco  Polo,'  8rd  edit.,  vol.  1,  p.  127. 

t  The  eight  stages  woull  be— (1)  Hasandbad,  21  miles;  (2)  Darband,  28  miles; 
(3)  Chebel  Pai,  23  miles ;  (4)  Naiband,  39  miles ;  (5)  Zenagdn,  47  miles ;  (6)  Duhuk 
25  miles ;  (7)  Chah  Ehushdb,  36  miles;  and  (8)  Tun,  23  miles. 
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accept  this  as  evidence  of  first-rate  importance,  especially  as  it  is  now  corroborated 
by  the  information  I  gained  at  Tabas.  The  whole  question,  once  again,  fiimisbes 
an  example  of  how  very  difficult  it  is  to  make  satisfactory  inquiries,  except  on 
the  spot 

P.  MoLESwoRTH  Stkes,  MajoF, 
June  29, 1905.  H.B.M.'8  Consulate-General,  Meshed. 


The  Kasai  Uplands. 

Nandi,  British  East  Africa,  May  14, 1905. 
In  reference  to  the  sketch-map  of  Mr.  C.  W.  Hobley,  published  in  the  Journal  of 
March,  1905, 1  should  like  to  make  the  following  remarks : — 

I  made  a  trip  in  October,  1903,  from  the  Government  station  at  Nyeri  (about 
30  miles  south-west  of  Mount  Kenya),  and  marched  in  a  northerly  direction, 
crossing  all  the  rivers  forming  the  eastern  watershed  of  the  Aberdare  range  as  far 
as  the  Pesi  swamp.  Thence  I  croEsed  the  "  Markham  downs "  to  El  Bor  Lossat, 
and  returned  to  Nyeri  from  there. 

I  made  a  plane-table  sketch  of  the  country  I  traversed,  showing  every  stream 
I  crossed,  and  it  is  interesting  as  filling  up  a  gap  between  Mr.  Tate's  journey  and 
that  of  Mr.  Hobley. 

The  outline  of  the  Pesi  swamp  I  was  unable  to  define  ace  urately,  as  the  whole 
place  was  a  mass  of  papyrus,  with  the  ground  baked  hard  by  the  sun,  and  with 
the  Pesi  river  cutting  its  way  through  in  a  deep  channel.  There  can  be  no  doubt 
that  at  certain  seacons  of  the  year  the  swamp  is  a  large  tract  of  inundated  cotton 
soil,  but  owing  to  the  dry  season  of  the  year  at  which  I  visited  it  I  was  able  to 
traverse  the  whole  of  it  dry-shod  I  The  outline  in  my  map  is  the  extent  of  the 
papyrus,  and  I  think  coincides  with  the  area  of  the  swamp  when  inundated  to  its 
full  extent.  1  could  find  no  trace  of  open  water.  As  regards  the  El  Bor  Lossat 
lake,  which  is  a  Masai  name  meaning  '*  the  deep  swamp,"  I  did  not  notice  the  neck 
of  land  separating  the  two  lakes  which  Mr.  Hohley  marks  in  his  map,  and  I  could 
not  have  crossed  it  anywhere  to  my  knowledge  without  wading  through  at  least 
3  feet  of  water.  The  circumference  of  the  lake,  marked  by  a  continuous  line  in  my 
map,  is  a  well-defined  bank  about  18  inches  above  the  water,  which  at  the  narrower 
end  was  covered  with  reeds  and  long  grass,  with  numerous  elephant  tracks  leading 
across.  Wildfowl  of  all  sorts  were  numerous.  Mosquitoes  were  a  perftct 
torment. 

I  notice  Mr.  Hobley  does  not  mark  Mount  Eorai,  which  is  the  high  saddle-back 
hill  forming  the  summit  of  Satima,  the  latter  being  the  name  of  the  northernmost 
block  of  the  Aberdare  range. 

Nearly  all  the  natural  features  in  this  district  have  both  Masai,  Dorobo,  and 
Kilungu  names ;  consequently  different  maps  of  the  same  district  are  extremely 
confusing,  as  showing  totally  different  names  for  the  same  feature.  Swahilis,  on 
the  other  hand,  if  asked  the  name  of  features  (say  a  river),  will  give  it  a  name 
offhand,  such  as  the  Hippopotamus  river  (Nito  ya  Kiboko),  or  the  Muddy  river 
(NitoyaTopi). 

1  was  travelling  on  my  trip  with  Mas3d  who  had  been  bred  and  bom  on 
Laikipia,  and,  consequently,  all  the  names  of  that  district  in  my  map  are  Masai 


♦  Map,  p.  480. 
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nftines.    The  watrsbedcf  the  Aberdare  range  from  Mount  Eorai  to  Nandania 
{KinankopX  and  thence  south  to  the  Ingong  hillp,  is  of  considerable  interest. 

The  Morendat  river  is,  I  think,  the  only  stream  of  any  size  that  emanates  from 
the  Aberdare  range  flowing  in  a  westerly  direction,  and  this  finds  its  way  into 
Lake  NaiTasha  in  the  Rift  valley.  All  the  other  streams  which  rise  in  the  Aberdare 
range  find  their  way,  some  into  the  Gnaso  Nyiro,  and  thence  into  the  Lorian 
swamp,  and  others  into  the  Tana  river,  and  thence  to  the  east  coast.  It  is  note- 
worthy that  those  streams  rising  on  the  west  of  the  Aberdare  range  turn  north  and 
south  on  reaching  the  foot  of  the  hills,  and,  after  taking  a  turn,  skirt  the  extremi- 
ties of  the  range  and  fiow  east.  All  the  streams  that  feed  the  El  Bor  Lossat  rise 
on  the  west  of  the  range,  and  the  overflow  of  this  lake  flows  north  and  then  east, 
eventually  finding  its  way  into  the  Guaso  Nyiro.  The  rivers  Chania  and  Thika, 
rising  on  the  west  of  Nandarua,  find  their  way  down  the  hills  in  a  westerly  dirae- 
tlon,  but  as  soon  as  they  reach  the  foot  of  the  hills  they  turn  abruptly  south  and 
then  east,  converging  and  eventually  combining,  and  joining  the  Tana  river 
between  Donyo  Sabuk  and  the  Ithanga  hills. 

Thus  the  watershed  may  roughly  be  said  to  be  a  line  drawn  from  Mount 
Kibibieri  (Gojito  of  Thomson)  in  a  north-westerly  direction,  and  a  line  drawn  from 
the  same  hill  in  a  south-westerly  direction,  and  not  the  Aberdare  range  as  might 
be  expected. 

Further  south  numerous  small  streams,  such  as  the  Huiru,  rising  in  the 
Eatungu  hills,  fiow  into  the  Athi  river,  which  itself  rises  in  the  logong  hills.  The 
Athi  river,  after  entering  the  plains,  flows  in  a  northerly  direction,  takes  a  bend 
round  the  north  of  Donyo  Sabuk,  and  goes  as  near  as  2|  miles  of  the  river  Thika. 
It  is  curious  that  these  two  rivers  (Athi  and  Thika),  which  are  amongst  the  largest 
of  the  East  Africa  Protectorate,  should  come  so  close,  and  their  junction  or  non- 
junction  must  have  been  a  mere  chance  in  ihe  open  plains,  where  they  now  flow, 
separated  only  by  a  strip  of  grassy  flat. 

The  habit  of  rivers  rising  on  the  western  face  of  a  hill  and  eventually  flowing 
east  is  further  illustrated  by  the  Tana  river,  which,  rising  on  the  west  of  Mount 
Kenya,  flows  south,  and,  after  a  large  bend  to  the  south,  flows  east  towards  the 
coast,  being  joined  on  its  way  by  all  the  streams  rising  in  the  Aberdare  range 
south  of  the  Guaso  Nyiro,  the  latter  being  joined  by  all  *  the  streams  rising  in  the 
Aberdare  range  noith  of  itself.  South  of  the  rivers  Chania  f  and  Thika  all  streams 
flow  into  the  Athi  river  as  far  as  the  Ingong  hills. 

My  map  illustrates  most  of  the  above  remarks,  including  as  it  does  aU  streams 
flowing  east  between  Nairobi  and  the  Peei  swamp,  and  should  you  deem  it  of 
sufficient  interest  to  publish  I  should  feel  greatly  honoured. 

E.  Meikbbtzhazen, 

Captain  Koyal  Fusiliers. 

P.S. — ^It  might  interest  you  to  know  that  during  a  recent  journey  I  made  from 
Nandi  fort  to  the  Ravine  station  across  the  Man,  I  was  able  to  see  from  one  point 
Mounts  Kenya  and  Elgon.  Unfortunately,  I  only  had  a  prismatic  compass  with 
me.  The  summit  of  Mount  Kenya  bore  103|%  and  the  eastern  cone  of  Mount 
Elgon  325 j<^.  I  must  have  been  nearly  150  miles  from  Kenya  and  80  from  Elgon, 
the  two  hills  being  nearly  220  miles  apart.    My  height  was  over  8800  feet. 


*  A  small  insignificant  bum,  fiowing  south  of  and  parallel  to  the  Guaso  Nyiro, 
joins  that  river.    All  streams  south  of  this  join  the  Tana  river. 

t  I  show  two  Chania  rivers  in  my  map,  one  flowing  into  the  Tana  past  Nyeri  hill, 
and  the  other  rising  in  Nandarua  and  fiowing  into  the  Thika.  The  above-mentioned 
one  is  of  course  the  latter. 
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Seolns'  'ITiiiyerfal  Oeography.' 

**  Aram-Gal)/'  79,  Broadhurst  Gardens,  South  Hampetead,  N.W% 

September  5, 1905. 
Mat  I  veDture  to  call  yoar  attention  to  a  few  little  inaoouracies  in  your  obituarjr 
notice  of  Elis^e  Reclus  in  this  month's  Geographical  Journal  t  In  ihe  distri- 
bution of  the  nineteen  volumes  of  the  '  Universal  Geography/  you  asdgn  five  to 
Asia  and /our  to  America.  But  if  you  look  agam  you  will  see  that  these  figures 
should  be  reversed — ^four  to  Asia  and  five  to  America.  In  speaking  of  the  author's 
style,  you  remark  that  "naturally  much  is  lost  even  in  the  best  tranfelAtion,"^ 
leaving  it  to  be  inferred  that  there  are  more  than  one.  But  that  is  not  so.  There^ 
is  only  one — the  first  four  volumes  by  Mr.  Bavenstein,  all  the  rest  by  me.  Nor  did 
M.  Beclus  think  that  '*  much  is  lost  *'  in  my  version,  for  he  wrote :  *"  Glareos,  le* 
29  Janvier,  1882.  J'ai  lu  attentivement  une  pirtie  de  la  traduction  que  M*. 
Keane  a  bien  voulu  faire  de  ma '  Nouvelle  G^  ^graphic  Universelle,'  et  je  suis  heureux. 
de  lui  temoigner  ma  reconnaissance  pour  le  scrupul  qu'il  a  mis  k  suivre  le  texte  et- 
pour  r^l^gance  avec  laquelle  il  I'a  rendu.  J'appr^ie  aussl  pleinement  I'avantage 
d'avoir  trouv^  en  lui  un  traducteur  qui  puisse,  grIUse  ^  sa  parfaite  connaissaace  de- 
la  matidre,  corriger  ou  completer,  en  maintes  passage?,  I'original  fran9iii  h  I'aide  de 
documents  nouveaux. — Eus^e  Beclus." 

A.  H.  Eea£e» 

Horthern  Hewfonndland. 

I  HAVE  read  with  much  interest  Mr.  Thomson's  ''  Notes  on  a  Journey  through  the 
Northern  Peninsula  of  Newfoundland,"  having  myself  travelled  on  more  than  one 
occasion  in  the  interior  of  the  inland.  With  regard  to  several  points  In  these 
Notes,  I  venture  to  make  a  few  remarks.  Mr.  Thompson  mentions  that  he  saw  no- 
deer  whatsoever.  This  may,  perhaps,  be  explained  by  the  fact  that,  being  summer, 
they  had  probably,  according  to  their  custom,  begun  to  migrate  southwards.  I 
may  add  that,  though  in  the  warm  weather  I  met  with  many  does  and  calves,, 
especially  near  Bed  Indian  lake,  I  rarely  saw  any  stags,  as  they  keep  to  the  woods 
to  avoid  the  flies. 

In  1898, 1  saw  two  bears  on  Exploits  river,  and  on  Gambo  river,  some  two 
years  earlier,  I  saw  a  beaver's  dam,  which  was  certainly  occupied.  A  native  who 
accompanied  me  had  been  attacked  by  a  lynx  in  the  same  neighbourhood,  and 
also  told  me  that  on  one  occasion  he  bad  met  with  wolve.^  I  only  saw  one  hare, 
which  we  killed  and  ate,  but  it  was  not  very  appetizing. 

As  to  birds,  I  Eaw  plenty  of  twillicks,  jays,  loons,  and  willow-grouse,  and 
occasionally  geese  and  ducks.  The  jays  used  to  visit  me  during  meals,  and  would 
eat  what  I  threw  to  them  quite  close  to  me ;  they  are  known  either  locally  or  in 
Canada  by  the  name  of  camp-birds.  Owls  were  not  wanting ;  I  sometimes  wished 
that  they  were  I 

Mr.  Thompson  makes  no  mention  of  flies,  mosquitoes,  and  other  biting  insects. 
In  the  Gambo  district  I  got  much  bitten  by  black  fly,  or  some  such  insect,  while  in 
the  Exploits  country  mosquitoes  were  most  troublesome,  except  on  the  river-bank, 
where  I  never  saw  one.  Whenever  I  killed  deer,  bluebottles  abounded,  and  with 
them  came  a  fly  somewhat  resembling  a  wasp. 

The  chief  results  of  my  journeys  in  this  country  were  the  discovery  of  the  last 
remains  of  the  Beothiks'  camping-grounds  on  the  shores  of  Bed  Indian  lake ;  and 
that  the  Victoria  river,  described  on  the  map  of  Newfoundland  as  a  river  with  only 
one  fall  and  then  Emooth  water,  contdned  about  six  falls  within  a  few  miles. 

I  cannot  say  that  I  found  it  an  easy  country  to  travel  in — at  all  events  in  the 
farts  I  visited,  but  very  much  the  reverse.  G.  D.  McGbiqoe. 
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AddMam  to  the  Library. 
Bf  XDWABD  HBAWOOD,  MjL.,  LOfrwriem,  R.GM. 
The  following  Abbferiatioiii  of  ncnms  and  the  edJeotlTee  deriTed  ttom  them  ere 
employed  to  indieete  the  souoe  of  ertiolee  from  other  pabUoationi.    Qeographioal 
nemee  are  in  eaoh  oeee  written  in  faU:— 

Hag.  3  Megariie. 

Mem.  (M6n.)  a  MeuuAn^  M teoiiee. 

Met.  (m^)  =  Meteorologioal,  etc 

P.  =  Prooeediogi. 

B.sBojal. 

BeT.  (Riv.)  =  BeTlew,  Beyoe,  Birista. 

8.  =  Booiet  J,  Booi^t^  8eLik»h. 

8o.  s  8cience(8). 

Bitib.  =  Sitinngsberieht 

T.  s  TranaaotioDa 


A.  s  Academy,  Aeademie,  Akademjei 
Abh.  s  Abhandlmigen. 

iAnn,  =  Atiw^ia^  iknnalee,  Annalen. 

B.  s  BnUetin,  BoUettino,  Boletlm. 
C6L  s  Ooloniee. 

Com*  =  Oommeree. 

a  B.  s  Oomptei  Bendw. 

B.  as  Erdkonde. 


O.  ss  Geography,  O^ographie,  Gkograila. 

L  =  inttitiite,  Inetitatioo. 

Ii.  sliveetiya. 

J.  s  Journal. 

Jb.  ss  Jahrbnoh. 

k.  n.  k.  =  kaiierUch  mid  kfiniglioh. 

M.  s  MitteUnngen. 


Te.  =  TijdMhrift,  Tidskrift 

V.  =  Verein. 

Yerh.  =  Verhandlnngen. 

W.  s  Wiaiensohaf  t,  and  oomponnde. 

Z.  s  Zeitwshrift. 

Zap.  s  Zapiaki. 


On  acooant  of  the  ambiguity  of  the  words  octavo^  quarto^  etc.,  the  size  of  books  in 
"the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.    The  size  of  the  Journal  is  10  X  6.J. 

A  Mleotion  of  the  works  in  thif  list  will  ba  noticed  elsewhere  in  the  '*  Journal." 

IVBOPE. 

Alps— Straetnre.  C.  Rd.  140  (1905) :  1864-1367.  lugeon  and  Argand. 

Bur  les  grnndes  nappes  de  recouvrement  de  la  zone  du  Pigment.    Note  de  M. 
Lugeon  et  E.  Argaod. 

Austria.  Jahrh.  Ungar,  KarpMen-V.  32  (1905)  :  66-75.  Hajndei. 

Die  natUrliohen  Yerh'altnisde  und  der  Grubenbau  des  Zipser  Erzgebirges.     Von 
Dr.  J.  B.  Hajnooi.    [II.] 

Austria.  Deutseh,  Rundschau  G.  27  (1905)  :  316-358.  Lens. 

Die  Insel  Brioni  bei  Pola  aid  Beispiel  einer  modernen   Kulturarbeit.     Von   P. 
Lenz.     With  Map  and  Illudrations, 

Austria — Bosnia.  Vogel. 

XX.'XXIII.  Jahretb.  (1901-4)  WUritemherg.  V.  Handehg.  (1905) :  3-26. 

Durch  bosniscben  Urwald  und  bosniachos  Kulturland.    Von  Prof.  C.  Vogel. 
Austria— ecology.        M.K.K.G.  Qef.  Wien  48  (1905) :  196-219.  Hastinger. 

^ur  Frage  der  alten  Flassterrassen  bei  Wien.     Von  D.  Hugo  Hasainger. 
Austria— Istria.  M.K,K.Q.  Get,  Ifttfn  48  (1905):  145-154.  Schneider. 

Ucber  die  Kiistcnformen  der  Halbinsel  Istrien.     Von  K.  Schneider.     With  Sketch- 

4nap$. 

Austria— Population.  Brants. 

B.  Classe  des  Leltres^  etc.,  A.  R.  de  Belgique  (1905)  :  376-381. 
Le  groopement  industriel  et  les  premiers  r^ultats  du  recensement  en  Autriche. 
Par  V.  Brants. 

Baltic.  Ged,  Mag.  Decade  V.,  2  (1905) :  311-320.  Howorth. 

The  Becent  Geological  History  of  the   Baltic.     Part  i.  Tiie  Litorina  Sea.     By 
Sir  H.  H.  Howorth. 

■Belgium.  C.  Rd.  140  (1905):  1661-1662.  Martel. 

Snr  la  foimation  de  la  erotte  de  Bochefort  (Belgique)  et  sur  la  theorie  des 
efTondrements.    Note  de  E.  A.  Martel. 

Belgium.  Mouvement  G.  22  (1905) :  259-264.  Wauters. 

Le  port  de  Bruxelles  et  le  canal  maritime  au  Ropel.    Par  A.  J.  Wauters.     With 
Map, 
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Greece— Ithaea.  BttlTmtor. 

Wintertape  anf  Ithnka.    fBy  the  Archduke  Lndwig  Salrator.]    Prair :  H.  Merf y 

Sohn,  1905.    8ize  15  X  lU,  pp.  316.  Plates  and  Skeiehe$.    PreterUed  by  the  Auikor. 

Broufi:ht  oat  in  the  same  sumptoous  style  as  the  Archduke's  former  poblioaticMia. 

ITnited  Kingdom — Coal.  HvH 

The  Coal-fields  of  Great  Britain :  their  History,  Stmotnre,  and  Beaooroes.     With 

descriptions  of  the  Coal-fields  of  onr  Indian  and  Colonial  Empire,  and  of  other 

parts  of  the  World.    By  Edward  Hull,  ll.d.,  etc.     Fifth  Edition.    Embodying  the 

Reports  of  the  Royal  Coal-Commission  of  1904.    London :  H.  Rees,  1905.     Size 

9x6,  pp.  xxii  and  472.     3fap«  and  lUustrtUions.    Presented  by  the  Publishers. 
The  preceding  edition  having  for  some  time  beenont  of  print,  this  will  be  welcomed 
as  supplying  a  concise  Tiew  of  the  coal  question  in  the  light  of  existing  knowledge. 
The  results  of  the  inquiries  by  the  recent  oommission  have  been  embodied  so  f ar  a» 
they  relate  to  the  subject-matt^  of  the  work  itself. 
United  Kingdom— Cotteswold.    Oeolog.  Mag,  2  (1905) :  216-219.  CalUway. 

The  Occurrence  of  Glacial  Clay  on  the  Cotteswold  Plateau.    By  Dr.  C.  Callaway. 

United  Kingdom — Coast-erosion.  Car^. 

Minutes  of  P.L  Civil  Engineers  159  (1905) :  42-57. 

CJoast-erosion.    By  A.  E.  Carey.     With  Maps, 
United  Kingdom— Ooast-eroeion.  Matthews. 

Minutes  of  PJ.  Civil  Engineers  169  (1905):  58-142. 

Erosion  on  the  Holderness  Oast  of  Yorkshire.    By  E.  B.  Matthews.     With  Maps 

and  Plans, 
United  Kingdom— Forestry.    J.S.  Arts  53  (1905) :  529-542.  Xazwell. 

British   Woodlands.     By  the  Right  Hon.  Sir  H.  Maxwell,  Bart,  m.p.      WWi 

Illustrations. 

Urges  the  need  for  reform  in  British  forestry. 
United  Kingdom— Qeology.    B.  Assoc.  Rep,  (1904) :  242-266.  

Photographs  of  Geological  Interest  in  the  United  Kingdom.    Fifteenth  Report  of 

the  Committee. 
United  Kingdom— Kerwy.    B.  Astoe,  Hep.  (1904) :  318-321.  

The  Tidal  Regime  of  the  Mersey.    Report  of  the  Committee. 
United  Kingdom— Minerals.  Bndler. 

A  Handbook  to  a  Collection  of  the  Minerals  of  the  British  Islands,  mostly  selected 

from  the  Ludlam  Collection,  in  the  Museum  of  Practical  Geology,  Jormyn  Street, 

London,  S.W.    Bv  F.  W.  Rudler.     London:   E.  Stanford,  1905.     Size  10x6, 

pp.  X.  and  242.    Price  Is.    Presented. 
United  Kingdom— BainfUl.    Symons's  Meteorolog.  Mag.  40  (1905) :  21-25.  CKiUJ 

The  Rainfall  of  the  Six  Months,  September,  1904— February,  1905.     With  Map. 
The  amount  was  below  the  average  at  the  great  rosjority  of  stations  during  each 
month  of  the  six,  and  only  in  the  west  of  Scotland  nnd  Ireland,  and  in  two  small  areas 
in  western  England  and  Wales  did  the  total  reach  75  per  cent  of  the  average. 
United  Kingdom— Seotl  and.  Barrow  and  others. 

Memoirs  of  the  Geological  Survey.    Scotland.    The  Geology  of  the  country  round 

Blair  Atholl,  Pitlochrv.  and  Aberfeldv.     (Explanation  of  Sheet  55.)     By  G. 

Barrow,  J.  S.  Grant  Wilson,  and  E.  *H.  Cunningham  Oaig.  with  Petrological 

Chapter  and  Notes  by  Dr.  J.  S.  Flett    Glasgow;  London:   E.  Stanford.     1905. 

Sixe  9J  X  6^,  pp.  vi.  and  162.    Map  and  Illustrations.    Prioe  3s.    Preeented  by  the 

Geological  Survey. 
United  Kingdom— Scotiand.    Symons's  Meteorolog.  Mag.  40  (1905) :  29-32.         Daniey. 

The  Glacial  Snow  of  Ben  Nevis.    By  Rev.  R.  P.  Dansey.    Illustration. 
See  note  in  the  April  number  (p.  451). 
United  Kingdom— Scotland.    ScoUish  G.  Mag.  21  (1905):  264-268.  Xackeniie. 

Pigmies  in  the  Hebrides :  A  curious  legend.    By  W.  C.  Mackenzie. 
United  Kingdom- Scotland.    /.  Scottish  Mtteorolog.  S.  13  (1905) :  14-32.  Watt 

The  Rainfall  of  the  Ben  Nevis  Observatories.    By  A.  Watt 
United  Kingdom— Scotland.    Nature  71  (1905) :  583-584.  Watt 

Inversions  of  Temperature  on  Ben  Nevis.    By  A.  Watt 
United  Kingdom— Scotland.    B.  Assoc-  Rep.  (1904) :  55-60.  

Meteorological  Observations  on  Ben  Nevis.    Report  of  the  Committee. 
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ABIiL 

Afghaniatan.  

Index  to  the  Sarrey  of  India  Department  Map  of  Afghanistan.  Scale  I  inch  =  16 
miles.  (No.  152-S.-01.)  Compiled  in  the  Intelligence  Branch,  QoartermaBter- 
General'a  Department  in  India.  Simla,  1905.  Size  10  x  6,  pp.  188.  Pre$enttd 
by  the  Intelligence  Branehf  QuartermatUr-GeneraVe  Department  in  India, 

Aflia— HiitorioaL  B.S.O.  Bomdnd  26  (1904) :  80-135.  Hiooleien. 

Primul  C&l&tor  Bom&n  prin  Siheria  si  China.    De  Miron  Nicoleacn. 
On  the  joumej  of  the  Rnssian  ambassador  Spatbar  in  the  seyentconth  century. 

Csntral  Asia— Historical.    Siizh.  K.P,A,  W.  Berlin  (1905)  (1) :  238-248.  Trankd. 

Hat  es  ein  Land  Kbarof^ni  gegeben  ?    Yon  Dr.  O.  Franke. 

China.  Rev,  G.  29  (1905) :  175-180.  CAUqniL 

L'binterland  de  Quang-Tch^u-Wan.  Far  Capitaine  Cauquil.  With  Map  and 
IllmtratioM, 

China.  B,  American  G.S.  87  (1905) :  339-356.  Hioholi. 

Notes  from  the  Diary  of  the  late  Francis  H.  Nichols  in  China.     With  Map. 
See  note  in  the  September  number  (p.  381). 

China.  /.  Tokyo  0.8. 17  (1905):  1-5.  Ogawa. 

Geographical  Researches  in  North  China.     By  Tahudzi  Ogawa.    [In  Japanese.] 

China^Ezploratlon.  Z.  Gee.  E.  Berlin  (1905) :  212-214.  AifeL 

Filchner-Tafel  'sobe  Expedition.    Geologiscbe  Beobachtungen  auf  dem  Weg  von 
Hsi-ning-fu  Uber  das  Quellgebiet  des  Gelben  Flusses  nach  Sung-pan-ting.    Aua 
einem  Brief  von  Dr.  Albert  Tafel. 
Noticed  in  Journal,  vol.  25,  p.  562. 

ATBIOA. 

Sgypt— Historical.  Fetrie. 

A  History  of  Egypt.  [Vol.  iii.]  From  tbe  XIX.  to  the  XXX.  Dynasties.  By  W. 
M.  F.  Petrie.  Loudon :  Methuen  &  Co.,  [not  dated^.  Size  8x5,  pp.  xx.  and 
406.    Maps  and  llluatratione.    Price  Qs.    Presented  by  the  Publiehers. 

Madagascar.  ermdidisr. 

Collection  dcs  Ouvrages  Anciens  concemant  Madagascar.  .  .  .  Tome  iiL  Ouvrages 
ou    extraits  d'ouvrages  anglais,   hoUandais,  portngais,  espngnols  et  allemands, 
relatifs  ^  Madagascar  (1640  k  1716).    Par  MM.  A.  Grandidier  et  G.  Grandidier. 
Paris,  1905.    Size  10  x  6},  pp.  720.    Maps  and  Illustrations,    Price  25s, 
See  review  of  first  two  vols.,  vol.  25,  p.  449. 

SenegaL  ,  C.  Ed.  140  (1905):  744-745.  Chautord. 

*  Sur  les  d^p6ts  de  TEocfene  moyen  du  S^n€gal.    Note  de  J.  Chautird. 

Soath  Africa.  Dah^rain. 

Henri  Deh^rain.  L' Expansion  des  Boers  au  XIX"  si^clo.  Paris:  Hachette  et 
Cie.,   1905.     Size  1\  x  5,  pp.  434.     Maps.     Price  5  fr,  50.     Presented  by  the 

•  Publishers, 

A  useful  summary  of  Boer  history,  based  evidently  on  a  careful  study  of  tho 
authorities,  including  many  original  documents. 

South  Africa.  


South  Africa.  Report  of  the  South  African  Native  Affairs  Commission,  1903- 
1905.  London:  Wyman  &  Sons,  1905.  Size  13*  x  8*,  pp.  viii.  and  98.  Price 
lOJd. 

South  Africa— Drakensberg.    Alpine  J.  22  (1905) :  362-369.  Browne. 

Notes  on  the  Section  of  the  Drakensberg  Mountains  from  Giant's  Castle  to 
Catbkin  Peak.    By  S.  G.  Browne.     With  Map, 

Transvaal.  


Report  of  the  Transvaal  Department  of  Agriculture,  July  1,  1903,  to  June  30, 
1904.    Pretoria,  1905.    Size  10  x  6i,  pp.  404.    Map,  Plans,  and  Illustrations, 
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Timif.  B.8.G.  Com.  Paru  22  (1900) :  38-46.  FreneL 

Le  Dj^rid  taniBieo.    Par  E.  du  FresneL 

ITgandA.  B,8,G,  Italiana  5  (1904) :  107G-1089.     CMUlUni  and  XwdiL 

Oontribnto  air  Antropologia  dell*  Uganda  del  dottori  A.  Gaatellani  e  A.  MochL 

West  AfiriM.  La  G.,  B.8,G.  ParU  11  (1905) :  97-107.  Cvmil 

Trayanz  asfronomiques  et  topographiqaes  de  la  MisBion  (nju^tdae  de  d^imitation 
entre  )e  CoDgo  fraii9ai8  et  le  Cameroon.  Par  Dr.  A.  Coreau.  With  Map  and 
lUuitraiioHB, 

WMt  Afriea.  Field. 

**  Verb.  Sap.*'  on  going  to  West  Africa,  Northern  Nigeria,  Sontbem,  and  to  the 
Coasts.    By  A.  Field.    London :  Bale,  Sons  &  Danielsson,  [1905].    Size  7|  x  5, 
pp.  166.    Map  and  Illuitrations.    Price  2«.  6d,    Presented  by  the  Author. 
See  note  in  Journal  for  February,  1905,  p.  204. 

West  Africa.  A  travere  U  Monde  11  (1905) :  53-54.  

La  Mission  ichtyologique  de  la  Baie  d*Argnin.     With  Map. 

HOBTH  AMEBICA 

ITnited  States— Commnnieatlons.  

Departmtntof  Commerce  and  Labour,  Bureau  of  the  Census.  Special  Rei>orts. 
Street  and  Electric  Kailways.  Washington,  1905.  Size  12  x  9},  pp.  x.  and  440. 
Mape  and  2llu$trations. 

United  Statei— Great  Basin.    /.  Geology  18  (1905) :  63-70.  Keyes. 

Structures  of  Basin  Ranges.    By  C.  B.  Keyes.     With  lUuitrations. 

United  States— Historical.  Ford. 

Library  of  Congress.    Papers  of  Jamrs  Monroe  listed  in  chronological  order  from 
the'  original   manuscripts  in  the  Library   of  Congress.      Compiled  under  the 
direction  of  W.  C.  Ford.    Washington,  1904.    Size  11  X  7J,  pp.  114. 
The  papers  date  from  1779  onwards,  and  include  a  facsimile  of  Monroc*s  journal 

of  negotiations  for  the  Louisiana  purchase. 

United  States— leyelling.        Seience  21  (1905) :  673—674.  Hayford. 

A  connection  by  Precise  Leveling  between  the  Atlantic  and  Pacific  Oceans.    By 
.  Dr.  J.  F.  Hayford.    [See  ahjo  p.  862  of  the  same  vol.] 

See  note,  ante^  p.  220. 
"United  States— Louisiana.        Science  21  (1905):  551-552.  HUgard. 

The  Prairie  Mounds  of  Louisiana.  By  Prof.  E.  W.  Hilgard.   [See  also  pp.  310,632 
of  the  same  vol.,  and  p.  358,  supra  (Geomorphulogy).] 
Noticed  in  the  Monthly  Record. 
United  States— Massachusetts.  Goldthwait. 

B.  Museum  Comparative  Zoology  Harvard  College  4S  (1905) :  263-301. 
.  The  Sand  Plains  of  Glacial  Lake  Sudbury.    By  J.  W.  Goldthwait.     With  Map 
and  Plate$. 

United  States— Hew  Tork.    B.  American  G.S.  87  (1905) :  65-77.  Hanpt. 

'  A  Menace  to  the  New  York  Harbour  Entrance.    By  L.  M.  Haupi     With  Oiart. 

United  SUtes— Hew  Tork.    B.  American  G.8.  87  (1905) :  193-212.  Taff. 

The  Gorges  and  Waterfalls  of  Central  New  York.  By  B.  S.  Tarr.  With  Map  and 
Uluttrations. 

United  States— Place-names.    National  G.  Mag.  16  (1905) :  100-104.  Whitbeck. 

Geographic  Names  in  the  United  States  and  the  stories  they  tell.  By  B.  H. 
Whitbeck. 

United  SUtes— Tennessee.  J.G.  4  (1905) :  58-73.  Emersos. 

Physiographic  Control  of  the  Chattanooga  Campaign.  By  F.  Y.  Emerson.  With 
Maps  and  lUuHraiions. 

United  States— Washington.    Science  21  (1905) :  392-393.  Oonard. 

The  Olympic  Peninsula  of  Washington.    By  H.  S.  Conard. 
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OSMTBAL  AID  MVTK  AMIEIOA. 

P«ni~HistorieaL  Lamprtj. 

BeleotioDS  from  Presoott't  History  of  the  Oonqaest  of  Peni.    Edited  bj  A.  S. 

Lamprej.    LoDdon:  H.  Marshall  &  Son,  1905.    Site  7|  x  5,  pp.  132.    Map9  and 

lUuitraiioM,    PrieeU.3d.    Pre$wled  by  the  PMi$her$, 

Intended  as  a  reading-book  for  aoboolB. 

Pern— Kana.  B.8.G,  Uma  16  (1904) :  p.  120.  TerrM. 

Piano  del  rio  Mnnu,  j  perfll  longitudinal  del  talweg  del  mismo  lio.  Por  el  inge- 
niero  Juan  M.  Torres.    Jfap  and  Seetiom  only. 

A  reduction  of  the  otiginal  survey  (of.  Journal,  88,  p.  606X  but  on  the  larjce  scale 
(longitudinal)  of  1 :  60,000.  The  scale  of  widths  is  exaggerated  three  times,  involring 
some  distortion,  and  the  orientition  seems  incorrect,  as  it  indicates  the  river's  general 
direction  as  far  less  inclined  to  an  east-and-west  line  than  in  all  other  reoent  maps, 
including  the  latest  publications  of  the  Junta  de  Yias  Fiuvialea. 

Tierra  del  Tuego.  B.l.G.  Argentino  21  (n.d.) :  8-78.  Babbene. 

Yiaje  £  la  Tierra  del  Fuego  y  &  la  Isla  de  los  Eitados.    Por  B.  Dabbene. 

ITrnguay.  

Aiios  1902  y  1903.  Anuario  Estadistico  de  la  Bepiiblica  O.  del  Uruguay.  Tomo  L 
Montevideo,  1905.  Sise  11|  x  8,  pp.  xxiv.  and  764.  JHagram$.  Pr€$eni^  by  the 
Director- General  de  Edadxdica,  Montevideo. 

West  ladies—Bahamas.  Shattiiek. 

The  Geographical  Society  of  Baltimore.  The  Bahama  Islands.  Edited  by  G.  B. 
Shaltuck,  PHD.  New  York :  The  Macmillan  Company,  1905.  Size  11  x  7|, 
pp.  xzxii.  and  630.  Map$  and  lUuUratione.  Price  42«.  net.  Presented  by  the 
Editor.    [To  be  reviewed. ] 

XATHEXATIOAL  eBOOBAPHT. 
Xathsmatioal  Geography.  Marense. 

Handbuch  der  Geographischen  Ortsbestimmung  fiir  Geographen  und  Forschungs- 
reisende.  Yon  Dr.  Adolf  Marcuse.  Braunschweig :  F.  Yiewig  und  Sohn,  19o5. 
Size  9x6,  pp.  X.  and  342.  CharU  and  lUustratione.  Priee  (half-leather)  12  marks^ 
and  (unbound)  10  marks.    Tioo  copies,  presented  by  the  Publishers.    [To  be  reviewed,] 

PHT8I0AL  AHD  BIOIOeiOAL  eBOOBAPHT. 
Oeeanography.  Monaco. 

B^ultats  des  Oimpagnee  scientifiques  accomplies  sur  son  yacht  par  Albert  I*^ 
Prince  Souverain  de  Monaco  publi^  sous  sa  direction  avec  le  concours  de  M.  J. 
Bichard.  Fasc.  XXIX.  M^inolres  Oc^nographiques.  (Premiere  s^rie.)  Par 
J.  Thoulet.  Monaco,  1905.  Size  14  x  11  J,  pp.  J  34.  Plates.  Presented  by  HJ3.H. 
the  Prince  of  Monaco. 

Poeanography.  Babea. 

Weitere  Mitteilnngen  fiber  quantitative  Bestimmungen  vou  Stickstoffverblnduogen 
und  von  gelostcr  Kieselsaure  im  Meerwasser.  Yon  Dr.  E.  Baben.  (Separatabdruck 
aus:  WissenschaftUohe  Meeresunterduchungen  herausgegeben  vou  der  Kom- 
mission  zur  Untersuchung  der  deutschen  Meere  in  Kiel  und  der  Biologischen 
Anstalt  auf  Helgoland,  Abt.  Kiel.,  N.F.,  Bd.  8.)  Kiel,  1905.  Size  13  X  lOJ, 
pp.  279-287.  Charts.  Presented  by  the  Deutsohen  Wissenscha/tliclien  Kommission 
fOr  die  Internationale  Meer&»/orsehung, 

Oeeanography.  Stanios. 

ijfversigt  Finsh.  Vet-S.  Fdrhandlingar  46  (1903-4) :  No.  6,  pp.  16. 
Der  oemotische  Druck  im  Meerwasser.    Mitteilung  aus  dem  Laboratorium  der 
Finnischen  bydrographisch-biologischen  Kommission.    Yon  S.  Stenius. 

Oeeanography.  Ann.  ITydrographie  ZZ  (1905) :  206-211.  Wegemann. 

Ursacben  der  vertikalen  Temperaturverteilung  im  Weltmeere  unter  besonderer 
Beriicksichtigung  der  WSrmeleitung.     Von  Dr.  G.  Wegemann. 

Oeeanography—Currents.    La  G.,  B.SG.  Paris  11  (1905) :  185-190.  Benard. 

Les  courants  du  golfe  de  Gascogne.    Par  C.  Benard,     With  Map. 
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Ooaanographj— MediterraneML  

BerichU  Commission  Oceanograph.  Fonch,  8  (1904) :  285-823. 
Fortsetzang  der  Berichte  der  GommiBsion  fiir  ErforsohuDg  dee  ostliohen  Mittel- 
meeres.    (Achto  Beihe.) 

Oceanography— Faoific.     American  J.  Sei.  19  (1905) :  274-276.  Agaeiii 

On  the  progress  of  the  Albatross  Expedition  to  the  Eastern  Pacific.  Bj  A. 
Agaseiz. 

Oceanographj— Bed  Sea.  

Berichte  (commission  Oceanograph,  ForscJi.  8  (1904) :  1-283. 
Fortsetznng  der  Berichte  der  Commiesion  fiir  oceanographische  Forschuogen  im 
Rothen  Meere  (Sfidliche  Halfte)  1897-1898.     With  Maps  and  Plates. 

Sea-lereL  Steanstmp. 

Kan  Tangrenden  benyttes  til  Bestemmelee  af  Forandringer  i  Vandstanden?    Af 
K.J.Y.  Steenstrup.    (Ssrtryk  af  "^  Meddelelser  om  Gr^nland,"  88.)    Kf»benhayo, 
1905.    Size  9|  X  6,  pp.  8.     Plates.    Presented  by  ths  Author. 
Discusses  the  poesibility  of  determining  recent  fluctuations  of  level  by  a  study  of 

the  seaweed  fringe  on  cliffs,  etc. 

Seismology.  L&ska. 

Ueber  die  Verwcndnng  dor  Erdbebenbeobachtnngen  zur  Erforschung  der  Erdin- 
nern.  Von  Prof.  Dr.  W.  Liska.  (Mittoilungen  Erdbcben-Eommiseion  der  K.A.W. 
Wien,  N.F.,  No.  xxiii.)  Wicn,  1904.  Size  9}  X  6 J,  pp.  14.  Presented  by  the 
K.  Ahademie  der  Wissenschaften,  Vienna, 

Springs.  Meteorolog.  Z.  8S  (1905) :  159-164.  Kemer. 

Ueber  die  Abnahme  der  Quellentemperatur  mit  der  Hohe.    Yon  Dr.  F.  y.  Eemer. 
Terrestrial  Magnetism.  Terre«^rta/3fa$rn6^t<m  9  (1904):  163-166.  BanerandLittlehales. 

Proposed  Magnetic  Surrey  of  the  North  Pacific  Ocean  by  the  Carnegie  Institution. 

By  L.  A.  Bauer  and  G.  W.  Littlehales. 
See  note  in  the  April  Journal  (p.  462). 
TidM.  ZSpprits. 

Gedanken  fiber  Flut  und  Ebbe.    Widerlegung  der  berrschenden  Ansichten  fiber 

deren  Entetehung.  und  Yergleich  mit  ahnlicben  in  Wassernoassen  auftretenden 

Erscheinungen.    Yon  A.  Zoppritz.    Dresden :  H.  Schultze,  1904.    Size  9}  x  6), 

pp.  Yi.  and  62.    Presented  by  tiie  Publisher, 

Volcanoes.  SUzb.  A.W.  Wien  112  (1903),  Abt.  I. :  681-705.  Doelter. 

Zur  Physik  des  Yulkanismus.    Yon  C.  Doelter. 

AHTHROPOOSOe&APHT  AHD  HISTORICAL  eSOeRAPHT. 

Historical.  Bias. 

B.S.G.  Li^boa  21  (1903) :  180,  222,  291,  836.  877,  402 ;  82  (1904)  :  11,  78, 135, 

160,  200.  248,  808,  339,  367,  414. 

O  Esmeraldo  de  Duarte  Pacheco,  edi9&o  oritica  por  A.  Epiphanio  da  SilYa  Dies. 

Kstorioal'Behaim.  B.8.0.  Lisboa  22  (1904) :  297-307.  Ssipa. 

Martinho  de  Bohemia  (Martin  Behaim)  (Excerpto).    Por  A.  Ferreira  de  Serpa. 
Mamiya.  /.O..  Tokyo  0.8. 16  (1904) :  541-623.  Ogawa. 

RinzoMamiya.  I.  Life  and  Works  of  Rinzo  Mamiya.  By  T.  Ogawa.  II.  Mamiya's 
Unpublished  Works.  1.  Report  of  Mamiya's  Expedition  to  Sagbalien,  with 
Account  of  Matsuda's  Trip  to  the  Farthest  Part  of  the  Island.  2.  Mamiya's 
TraYel  to  East  Manchuria  ("  Todatsukiko ").  [In  Japanese.]  With  Maps  and 
Plates. 

GBVXRAL. 
eeographical  Readers.  Hayward  and  others. 

Round  the  World.  Tales  of  Travel,  by  0.  F.  Hayward  (pp.  128) ;  Land  and  Water, 
by  the  same  (pp.  144) ;  Our  English  Home,  by  C.  W.  Crook  and  W.  H.  Weston 
(pp.  208);  Europe,  by  W.  Y.  Mingard  (pp.  296).    London:  T.  C.  &  E.  C.  Jack, 
[not  dated'].    Size  7|  X  5.    Maps  and  Illustrations.    Presented  by  the  Publishers. 
See  note  on  other  Yols.  of  the  series  in  yoI.  25,  p.  236. 
Geography.  HaYiW. 

Eve'nemeots  g^graphiqnes  de  I'ann^  1903.  Par  Dr.  R.  HaYass.  Budapest, 
1904.    Size  9  X  6),  pp.  [18].    Presented  by  the  Author. 
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Ctoography— Text-book.  Hoighway. 

Ai  Yola  ni  Jinkarafl  kei  Europe  kei  Aferika.    Sa  ytkarantaka  ko  W.  A.  Eiwei 

(Rev.  W.  A.  HeiKhway),  pp.  144  and  zii.    Ditto,  kei  Esia  kei  Amerika,  pp.  84 

and  iv.    Fiii :  District  Printing  and  Fabluihing  Committee,  1904.     Size  5  X  7f 

Maps  and  luuitrationB.    Pre$ented  by  the  Author. 
A  text-book  of  geography  for  oso  in  Fjji. 
Year-book.  Klein. 

Jabrbuch  der  Astronomie  and  Geophysik.  .  .  .  Heranfgegeben  yon  Prof.  Dr. 

H.  J.  Klein.    XY.  Jahrgang  1904.    Leipzig:  £.  H.  Mayer,  1905.     Size  9x6, 

pp.  yiiL  and  344.    Diagrams  and  IUudration». 
Giyee  abstracts  of  many  recent  publications,  including  one  of  a  paper  by  Dr. 
Grosser  on  the  Andes  of  Ecuador,  which  app^ured  in  the  German  publication  Qaea, 
accompanied  by  illuatrations. 


NEW  HAPS. 

By  B.  ▲.  BBBYB8,  Map  Omraiar,  B  G.S. 

IVBOPX. 

Bulgaria.  Kassner. 

Isothermen  yon  Bulgarien.  Yon  Prof.  Dr.  E.  Kassner.  Petermanm  Geographiiche 
Mitteilungen,  Jahrgung,  1905,  Tafel  14.  Gotba :  Justus  Perthes,  1905.  Pruented 
by  the  PMUher. 

England  and  Wales.  Ordnanee  Snrrtj. 

Obdnahos  SuByET  OT  ENGLAin)  AND  Walbs  : — Sheets  published  by  the  Director- 
General  of  the  Ordnance  Soryey,  Southampton,  from  August  1  to  81»  1905. 

1  Inok — (third  edition)  :— 
In  outline,  20.  22,  23,  29, 119,  120,  135, 136, 149,  271,  272,  288.     Is.  each  (engrayed). 
With  hills  in  brown  or  black,  17,  24,  26, 105,  303.     1«.  each  (engrayed). 
Printed  in  colours,  folded  in  coyer  or  flat  in  sheets,  303.    Price,  on  paper.  Is. ; 
mounted  on  linen.  Is.  6d, 

6-inoh — Oonnty  Maps  (first  reyision)  :— 
Breeknoekshire,  7  x.w.,  15  aw.,  16  8.w.,  22  S.E.,  23  n.b.,  8.W.,  b.e.,  27  8.W.,  28  h.e., 

8.W.,  29  N.B.,  80  8.W.,  34  N.W.,  N.E.,  S.W.,  8.E.,  35  N.E.,  8.W.,  B.E.,  36  N.W.,  89  N.E.,  40 

N.W.,  41  N.B.,  43  8.E.,  44  8.W.,  45  8.E.  Herefordshire,  38  8.E.,  42  s.w.,  44  n.e.,  8.W. 
Lincolnihire,  113  n.e.,  123  8.B..  186  N.w.,  140  n.w.,  8.w.  Horfoik,  93  8.E.,  102  n.w., 
8.W.,  8.B.,  106  8.E.,  108  N.E.,  108  N.W.  Bomorsot,  8  n.w.,  67  n.e.,  68  n.w.,  78  n.w., 
91  n.e.  inflblk,  7  8.E.,  12  8.E.,  13  n.w.,  8.W.,  8.B.,  16  8.B  ,  18  8.W.,  20  N.E.,  21  N.W., 
8.W.,  8.B.,  22  N.E.,  8.W.,  8.E.,  23  N.W.,  N.E.,  8.W.,  8.B.,  24  N.W.,  8.W.,  8.E.,  25  8.W.,  8.B., 
26  8.W.,  8.E.,  27  N.W.,  8.E.,  28  N.B.,  8.E.,  29  N.W.,  8.W.,  32  N.E.,  8.B.,  83  N.E.,  8.W.,  B.B., 

85  N.B.,  8.W.,  37  N.E.,  38  N.W.,  8.W.,  40  8.W.,  45  N.w.  Warwickshire,  8  b.e.,  15  n.w., 
19  N.E.,  21  N.W.,  22  N.E.,  24  N.E.,  42  B.E.  Woroestershire,  11  n.b.,  19  8.w.,  27  n.w., 
35  8.E.,  40  N.W.,  42  8.W.,  8.E.,  46  V.E.,  48  N.E.  Torkshiro  (First  Beyision  of  1891 
Suryey),  283  N.w.,  n.b.  (299  b.e.,  and  300  8.W.).    Is.  each. 

25-inoh— County  Maps  (first  reyision)  :— 
Breeknoekshire,  IX.  4;  X.  1.  Oardiganshire.  XYUL  (12  and  8),  16;  XXIU. 
(8  and  4),  11,  12;  XXIY.  3,  4,  6,  9, 12, 15,  16;  XXY.  1,  5,  13, 14, 15  ;  XXYL  1 ; 
XXYn.  14;  XXXII.  2,  3,  4,  6,  7,  8,  10, 11, 12, 14,15,  16;  XXXIII.  3,  5,  6,  7, 
9, 10, 11, 18 ;  XLI.  11.  Carmarthenshire,  YU.  11.  Deyonshire,  XVII.  1,  2,  3,  5, 7, 
8,  9;  XYIII.  13;  XXXY.  8;  XLYIII.  16;  LIY.  16;  LXVI.  2,  4,  5,  7,  9,  13, 
14, 15  ;  LXYU.  13;  (LXXUa.,  5, 1#.  6d.);  LXXXIV.  8, 11 ;  XC.  14;  XCI.  16; 
XCII.  6  ;  C.  2,  4,  6,  7,  8;  GUI.  9;  CX.  6.  Lineolnshira,  LXXXY.  4;  LXXXYI. 
8,  4,  7,  9, 10, 11, 12, 14, 15, 16 ;  LXXXYII.  1,  2,  3,  4,  6,  7,  8,  9, 10, 12,  13, 14 ;  C. 
11 ;  CIX.  1,  2,  8,  4,  5,  6,  7,  8, 10, 11, 12, 15, 16;  CX.  1,  2,  5,  9.  Horfoik,  XLY. 
5,  6,  7,  8, 10, 11, 12, 13, 14, 16 ;  XLYI.  6,  6,  8,  9, 10, 11, 12, 13, 14, 15, 16;  LYII.  8 ; 
LYHI.  1,  2,  3,  4,  8,  12, 16 ;  LIX.  1,  2,  8,  5,  7,  9,  11,  18, 15 ;  LXIX.  1 ;  LXXXI. 
9, 10, 18, 14 ;  LXXXIX.  12 ;  XC.  9, 13 ;  XCI.  1,2;  XCVI.  15 ;  XCIX.  8 ;  C.  5. 6, 9 ; 
CI.  3.  Suffolk,  III.  12 ;  I V.  9, 13  ;  IX.  8, 16 ;  X.  5,  6,  8,  9. 10, 13, 14  (15  and  16) ; 
XL  2,  3, 5,  6,  9,  14  ;  XYUI.  4 ;  XIX.  3 ;  XX.  2,  6, 10.    Warwiokshiro,  XXY.  16 ; 
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XXVI.  14,  15,  16 ;  XXVII.  13 ;  XXXII.  4,  8,  12,  16;  XXXIV.  1,5,9, 18. 14, 15, 
16;  XXXV.  13,  14, 15, 16;  XXXVU.  16;  XXX VUI.  4,  13, 14, 15, 16;  XXXIX. 
1,  2,  3,  4,  8. 9, 12, 13, 14, 15,  16 :  XL.  1,  2,  4,  5,  6, 9, 10, 11, 12, 13, 16 ;  XLI.  1,  2, 
3,  5,  6.  8,  9,  11 ;  XLUI.  4,  8 ;  XLIV.  4,  5. 7, 13  ;  XLV.  1.  2,  3,  4,  5,  6.  9, 10, 11, 12, 
13,  15;  XL VI.  2,  3,  4,  5,  8.  9,  15;  LI.  2,  5,  6,  7,  9,  10;  LIV.  2,  6;  LVIL  5,  6. 
Torkihire,  CCLXXXIX.  5  (First  BeyiBion  of  1891  Surrej).    S$.  eaek. 

England  and  Wales.  Oeologieal  Snxvsy. 

Braeknookshire,  43  s.w.,  44  k.w.,  h.e.,  s.e.    Carmarthenshire,  49  n.w.,  k.e.,  8.W.,  50 
8.W.    Derbyshire,  57  8.E.,  58  s.w.,  60  8.w.    Glamorgan,  2  n.w.,  n.s.,  s.w.,  3  8.w.,  4 
8.B.,  8  N.W.,  N.E.,  8.E.,  15  8.W.,  34  8.W.,  8.E     Leloesterihlre,  9  s.w.,  15  s.w.,  16  n.e., 
23  N.W.,  31  8.W.,  37  N.w.     Unooloured,  Price  U.  6i.  each, 
{E,  Stanford,  Lfrndon  Agent,) 

German  J.  Xdnigl.  Prenu  Landes-Aofnahme. 

Karte  des  Deatachen  Reiches.  Scale  1 :  100,000  or  1*6  stat.  mile  to  an  inch.  Sheet 
315,  Loburg.  Heransgegeben  vgn  der  Kartogr.  Abteilang  dcr  Konigl.  Prense. 
Landes-Aufnahme.    Berlin,  1905.    Price  1.50  tnark  each  sheet 


Andaman  Islands.  Xan. 

Andaman  Islands,  illostratlng  the  Tribal  Distribntion.  By  E.  H.  Man.  Scale 
1 : 1,267,200  or  20  stat.  miles  to  an  inch.    Presented  by  E.  U.  Man,  Esq. 

Indian  CNivemment  Surreys.  Surveyor-General  of  India. 

Indian  Atlas,  4  miles  to  an  inch.  Sheet? :  38  n.w.,  b.w.,  parts  of  districts  Panch 
MabalH  and  Ahmedabad,  of  Rewa  Kautha  and  Mahi  Kdntha  Agencies  (Bombay 
Presidency),  Banswara  and  Dungarpnr  States  (Rnjputana  Agency),  and  Jhabua, 
Kutlam,  Indore  and  Bori  States  (Central  India  Agency),  additions  to  1904, 1905. 
39  N.W.,  parts  of  districts  Ahmednagar,  Poona.  Thana  and  Kolaba,  and  of  Native 
State  Bhor  (Bombay  Presidency),  additions  to  1903.  49  n.w.,  parts  of  districts 
Bohtak,  Hissar,  Kamal,  nnd  Delhi,  and  of  Native  States  Jind,  Dujana,  and 
Loham  (Punjab),  additions  to  1903.  55,  parts  of  districts  Bnldana,  Akola, 
Amraoti,  Wun,  Basim  (Bernr),  Aurangabad,  Parbhani,  Sirpnr,  Tandur,  Nander 
Indnr,  Bir  (Nizam's  Dominions),  and  Khandesh  (Bombay  Presidency),  additions 
to  1903.  76  N.W.,  parts  of  districts  Kurnul  and  Kistna  (Madras  Presidency),  and 
Nagad  Eamul  and  Nalgonda  (Nizam's  Dominions),  additions  to  1904.  114  n.e., 
parts  of  districts  Bnrdwan,  Hughly  Bankura,  Manbbum,  Midnaporo,  and  Singh- 
bhnm  (Bengal),  additions  to  1904.  120,  parts  of  districts  Nadia,  Burdwan, 
Jessore,  Faridpur,  Dacca,  Murshidabad,  Bajshahi,  Mymensingh,  Birbhnm,  Malda, 
Backergnnge,  and  Pabna  (Bengal),  additions  to  1903.  124  8.B.,  parts  of  districts 
Kammp,  Nowgong,  Darrang,  Cachar,  Khasi  and  Jaintia  Hills,  and  SibtMgar 
(Assam)  additions  to  1904.  125  s.e.,  parts  of  districts  Sylhet,  Cachar  and  Lnshai 
Hills  (Assam),  and  Hill  Tippera  State  (Bengal),  additions  to  190i.     127  N.w., 

,  parts  of  districts  Backergnnge  and  Noakbali  (Bengal),  additions  to  1903. — Map  of 
Assam,  82  miles  to  an  inch,  additions  and  corrections  to  1904. — Assam  Survey,  1 
mile  to  an  inch.  Sheets:  115,  districts  Sibsagaraud  Lakhimpur,  Seasons  1889-92, 
1898-99, 1904.— Bengal  Survey,  1  mile  to  an  inch.  Sheets :  (Second  Edition)  153, 
parts  of  distrioU  Ranchi  and  Huzaribagh,  Seasons  1863-64, 1869-70,  1904 :  (Second 
Edition)  196,  districts  C\ittack  and  Puri,  Seasons  1889-91,  1894-95,  1904; 
l(Second  Edition),  265,  districts  Midnapore  and  Howrah,  Seasons  1870-73, 
1904;  (Preliminary  Edition)  311,  part  of  district  24-Parganas,  Seasons  1846-49, 
1904;  410  and  411,  district  Chittagong,  Seasons  1888-93,  I904.--Bombay  Survey, 
1  mile  to  an  inch.  Sheets:  105,  parts  of  district  Ahmedabad  and  Baroda 
State  and  Palanpnr,  Eathiawar,  and  Mahi  Kantha  Agencies,  Season  1880-81, 
1904;  (Second  Edition)  123,  parts  of  districts  Ahmedabad  and  Kaira,  Baroda 
State,  and  Mahi  Kantha  Agency,  Seasons  1871-73,  1884-85,  1904;  125,  parts 
of  district  Kaira,  Baroda  State,  Kaira  and  Rewa  Kantiia  Agencies,  Season 
1872-73,  1904;  189,  Islands  of  Bombay  and  districts  Thana  and  Kolaba, 
-Seasons  1880-81,  1902;  182,  parts  of  district  Panch  Mahals  and  Rewa  Kantha 
Agency,  Seasons  1883-84,  1886-87,  1902;  249,  part  of  district  Kanara,  Season 
1901-02,  1904;  277,  districts  Kanara  Belgaum  and  Dharwar,  Seasons  1887-89, 
1901 ;  308,  districts  Dharwar  and  N.  Kanara,  and  Native  States  Jamkhandi, 
Miraj  (Senior  and  Junior),  and  Sangli,  Season  1893-94,  1903.— Burma  Survey,  ; 
1  mile  to  an  inch.  Sheets:  (Preliminary  Edition)  102,  parts  of  districts  Upper 
and  Ix)wer  Chindwin,  Seasons  1896-97,  1899-1902,  1904;  110  (New  Series), 
parts  of  districts  Minbn,  Magwe,  and  Myingyan,  Seasons  1891-92, 1894-96,  and 
i902-03, 1904 ;  1 1 1  (New  Series),  parts  of  districts  Minbn  and  Magwe,  Seasons 
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1891-98, 1S94-95,  and  1902-03, 1904 ;  112  (New  Series),  parts  of  distriett  Minba 
andMagwe,  Seasons  1891-93,  96-98,  and  1002-03,  1904;  16^,  parts  of  districts 
Henzada  and  Tharrawaddi,  Seasons  1884-85,  1899-1900,  and  1902-03,  1904.— 
Central  India  and  Bajpoiana  Sorvey,**!  mile  to  an  inch.  Sheets:  171,  parts  of 
States  Gwalior  (0.1.  Agency),  Tonk  and  Udaipur  (Bajputana  Agency),  Seascnr 
1875-76, 1904;  382,  part  of  Gwalior  State  (C.l.  Agency),  Season  1862-63, 1905; 
387,  parts  of  States  Gwalior,  Khaniadhana,  and  Oichha  (C.I.  Agency),  and  district 
Jhansi  (U.P.  Agra  and  Oudh),  Seasons  1856-57, 1868-70, 1888-90, 1895-96, 1904  ;. 
391  and  392,  parts  of  Gwalior,  Korwai,  Pathari,  and  Bbopal  States  (C.I.  AgencvX 
and  of  district  Saugor  (Central  Provinces),  Seasons  1856-57, 1862-63,  and  1871-72; 
1904;  393,  parts  of  States  Gwalior,  Bbopal,  Mahammadgarb,  and  Basoda  (C.I. 
Agency),  and  district  Saugor  (C.  Provinces),  Seasons  1856-57  and  1871-72,  1904; 
(Second  Edition)  404,  parts  of  Tehrl  State  (C.I.  Agency),  and  district  Jhanst 
(United  Provinces),  Seasons  1855-57, 1860-61, 1888-90,  and  1895-96, 1904 ;  (Second 
Edition)  469,  parts  of  Sohagpur  and  Bewah  (C.I.  Agency),  and  Chang-Bbakar 
Tributary  State  (Gbota  Nagpur)  Bengal,  Seasons  1866-67,1871-72  and  1873, 1908. 
— (central  Piovinoos  Survey,  1  mile  to  an  ineli.  Sheet  31,  parts  of  State*- 
Gwalior,  Bhopal,  Patbari,  and  Knrwal  (C.L  Agency),  and  of  district  Sanger  (C. 
Provinces),  Seasons  1854-57  and  1871-72,  1904.— Madras  Survey,  1  milo  to  ai^ 
inch.  Sheet  138,  parts  of  districts  Bangalore  and  Kolar  (Mysore),  Seasons 
1876-78,  1903.— Punjab  Survey,  1  mile  to  an  ioob.  Sheets  (Preliminary 
Edition)  195  and  196,  districts  Montgomery  and  Lahore  (Bechna  and  Bari  DoabsX. 
Season  190J-02,  1904.— Sind  Survey,  1  mile  to  an  inch.  Sheets  3,  district 
Upper  Sind  Frontier,  Season  1902-03, 1904 ;  4,  districts  Upper  Sind  Frontier  and. 
Larkhana,  Season  1902-03, 1904;  5,  6,  and  22,  district  Larkhana,  Season  1901-02,. 
1904 ;  23,  districts  Larkhana  and  Hyderabad,  Seasons  1893-94,  1901-03,  1904 ; 
40,  districts  Sukkur  and  Larkhana  and  Khairpur  State,  Seasons  1899-1901,  1904;. 
43,  districts  Larkhana  and  Hyderabad  and  Khairpur  State,  Seasons  1893-94  and 
1901-03, 1904;  79,  districts  Sokkur  and  Upper  Sind  Frontier,  Seasons  1892-93,. 
1900-03,  1904;  91,  districts  Hyderabad  and  Thar  and  Parkar,  Season  1898-99, 
1901. — United  Provinces  Survey,  1  mile  to  an  inch.  Sheets:  (Second  £dition> 
40,  parts  of  States  Gwalior  and  Orchha  (C.L  Agency)  and  district  Jhansi  (U.P.. 
Agra  and  OudhX  Seasons  1874-76,  1882-83,  1904;  (Second  Edition)  59,  parts  of 
Tehri  State  (C.I.  Agency)  and  district  Jhansi  (United  Provinces),  Seasons 
1855-57, 1860-61, 1888-90, 1895-96, 1904 ;  (Third  Edition)  65,  districts  Moradabad,. 
Naini  Tal  and  Bareilly  and  Rampur  State,  Seasons  lb71-72,  1875-76,  1886-89,. 
1890-91, 1898-99, 1904;  (Second  E  iition)  82,  parts  of  districts  Naini  Tal,  Bareilly 
and  Pilibhit,  Seasons  1888-89,  1897-99,  1904 ;  100,  parU  of  districts  Pilibhit^ 
Shabjahanpur,  aod  Khcri,  Seasons  1895-1900, 1904 ;  134,  districts  Lucknow,  Bara 
Banki,  and  Sitapur,  Seasons  1862-64,  1865-66,  1904.— United  Provinces  an<i 
Central  India  and  Bajputana  Surveys,  1  mile  to  an  inch.  Sheets:  25 (U.P.),  86 L 
(C.I.  &  B.),  districts  Muttra  and  Agra  (U.P.)  and  Bharatpur  State  (C.L  &  B.), 
Seasons  1856-58, 1871-75,  1904  ;  56  (UP.),  397  (C.L  &  R.),  parts  of  district  Agra 
(U.P.)  and  Gwalior  State  (C.L  Agency),  Seasons  1861-62, 1873-74, 1904.— Noi them- 
Trans-Frontier,  4  miles  to  an  inch.  Sheet  (Second  Edition)  2  8.E.,  part«  of 
Hunza  Nagir  (Eanjnt),  Sarikol  and  Afghanistan,  Seasons  1880,  1883,  1885-86, 
lb88-89, 1891-93,  and  1900-01,  1904.— North- Western  Trans-Frontier  Survey,  2. 
miles  to  an  loch.  Sheets :  330,  parts  of  Afghanistan  and  Baluchistan,  Seasons- 
1878-81, 1885-86, 1889-90, 1895,  1904 ;  428,  parts  of  Afghanistan  and  the  N.W.F. 
Province,  Seasons  1878-80, 1882-83,  1894-95,  190*.  4  miles  to  an  inch.  Sheets  r 
27  K.E,  parts  of  Afghanistan,  Chitral,  and  Dir,  Seasons  1894-98,1901;  (Fourth 
Edition)  27  N  e.,  part  of  Afghanistan,  Seasons  1878-79,  1894-95, 1897-98, 1903.— 
Eastern  Bengal,  8  miles  to  an  inch.  Sheet  16,  containing  ports  of  dibtricts 
Cbittagung,  (Jbittagong  Hill  Tracts,  and  Noakhali,  additious  to  1902,  1904.— 
Bengal,  District  Dacca,  8  miles  to  an  inch,  corrected  to  1904,  1905;  District. 
Pumea,  8  miles  to  an  inch,  corrected  to  1903 ;  District  Sbababcid,  8  miles  to  an 
inch,  corrected  to  1903. — United  Provinnes  of  Agra  and  Oudh.  District  Jalaun, 
8  miles  to  an  inch,  corrected  to  1904.— United  Provinces :  District  Bareilly,  4  miles 
to  an  inch,  corrected  to  1904. — Lower  Provinces  (Bengal),  District  Faridpur,  4 
miles  to  an  inch,  corrected  to  1904.— India  and  adjacent  Countries,  1 : 1,000,000. 
Sheets:  (Provisional  Issue)  71,  parts  of  Nepal  and  Tibet,  1904;  (Provisional 
Issue)  84,  parts  of  Assam,  Bengal,  and  Burma,  1904.  Presented  by  H,m.  Secretary 
of  State /or  Indian  through  the  India  Office. 

Jaya.  Hetherlands  GoTemment^ 

Kaart  von  Java.  Scale  1 :  100,000  or  1'6  stat.  mile  to  an  inch.  Besidentie  Eediri, 
4  sheets;  Besidentie  Madioen,  4  sheets.  The  Hague:  Topographisch  Bureau,. 
1905. 
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ATBIOA. 

Africa.  Topographieal  Seotion,  0«nenl  Staff. 

Mnp  of  Africa.  Scale  1 : 1,000,000  or  15  8  stat.  miles  to  an  inch.  Sheets :  16, 
Alexandria;  Part  of  Sheet  47,  Gambia;  59,  Falaba;  113  and  114,  Knnene  river; 
119,  Walfish  bay.  Price  2a.  ^aeh  «Aflci.— Scale  1 : 250,000  or  39  stat  miles  to 
an  inch.  Sheets:  Northern  Nigeria  (Provisional),  51 -J,  K,  L,  N,  O,  52-1.  Price 
1«.  Gd.  each  fheet.  London:  Topogrrtphical  Section,  Qeneral  Staff,  War  OfiBce, 
1905.    Premited  by  the  Director  of  Military  Operations, 

Afiriea.  *'  Weekly  Summary.'' 

Raised  Maps  of  Africa  for  the  Blind,  showing  the  Physical  Features  and  Political 
Divisions,  with  guide.  Eltham :  Weekly  Summary.  Price  U.  9d.  Preeented  by  the 
PMiMher. 

These  are  two  thin  cardboard  maps  of  Africa,  raised  in  a  manner  very  similar  to 
those  modelled  by  tlie  late  Mr.  G.  Boyle  for  the  blind.  The  meridians  are  indicated  at 
the  top  and  bottom  of  the  maps  by  raised  straight  strokes,  and  the  parallels  of  latitude 
are  represented  by  stretching  threads  across  the  maps.  The  use  of  separate  maps  for 
the  physical  features  and  the  political  divisions  will  doubtless  be  an  advantage.  An 
explanatory  guide,  in  the  Braille  type,  accompanies  the  maps  to  assist  in  reading  them 
with  the  fingers  without  the  aid  of  a  sighted  teacher. 

The  publisher  of  the  Weekly  Summary  (a  newspaper  in  Braille  for  the  blind),  who 
has  had  the  maps  prepared,  is  hoping  to  issue  a  complete  set  covering  the  principal 
divisions  of  the  globe,  should  these  two  prove  successful  and  be  taken  up  by  educational 
authorities  interested  in  the  instruction  of  the  blind.  The  price  of  the  two  maps,  with 
guide,  in  one  cover  is  Is.  9d. 

Egypt.  Surrey  Departmsnt,  Cairo. 

Topographical  Map  of  the  Giza  Province.  Scale  1  :  10,000  or  6*3  inches  to  a  atat 
mile.  Sheets:  s.b., Noa  10-5,  6,  7 ;  11-5,6,7;  12-5,6;  13-5,  6;  14-4,5,6;  15-4, 
5,  6.  Cairo :  Survey  Department,  Public  Works  Ministry,  1905.  Presented  by  the 
Director-General,  Survey  Department,  Cairo, 

VanritlTif .  Topographical  Soetion,  Oeneral  Staff. 

Map  of  the  Island  of  Mauritius.  Scale  1 :  63,360  or  1  inch  to  a  stat  mile. 
6  Sheets.  London:  Topographical  Section,  General  Staff,  War  Office,  1905. 
Presented  by  the  Director  of  Military  Operations, 

Siorra  Looao.  Topoffraphioal  Seotion,  General  Staff 

Sierra  Leone  Peninsula.  Scale  1  :  63,860  or  1  inch  to  a  stat  mile.  London : 
Topographical  Section,  General  Staff,  War  Office,  1905.  Price  2$,  6d..  Presented 
by  the  Director  of  Military  Operations. 

A  clearly  drawn  map,  from  recent  surveys,  showing  contours  in  brown,  water  bine, 
roads  in  burnt  sienna. 

Togo.  Sprigado. 

Earte  von  Togo.  Bearbeitet  von  P.  Sprigade.  Scale  1  :  200,000  or  3*1  stat.  miles 
to  an  inch.  Sheet  E  1,  Misahiihe.  Berlin :  Dietrich  Beimer  (Ernst  Yohsen),  1905. 
Presented  by  Herr  P.  Sprigade. 

AXXKIOA. 

Canada.  Bepartment  of  the  Interior,  Canada. 

Map  of  the  Electoral  Divisions  in  the  Provinces  of  Saskatchewan  and  Alberta. 
Scale  1  :  2,217,600  or  35  stat  miles  to  an  inch.  Ottawa :  Department  of  the 
Interior,  1905.     Presented  by  the  High  Commissioner  for  Canada, 

The  boundaries  and  names  of  the  electoral  divisions  are  shown  in  red.  Apart 
from  this  special  information,  it  is  a  good  general  map  of  the  provinces  of  Saskatchewan 
and  Alberta. 

Canada.  Voiles. 

Carte  des  sources  et  du  Bassin  Superieur  de  la  N^tchakhoh.    Par  le  B.  P.  A.-G.     * 
Morice,  <».m.i.    Scale  1:  600,000  or  9  4  stat  miles  to  an  inch.    Bulletin  de  la 
8oei€U  Neuehateloise  de  G^ographie,  Tcme  15, 1904.     Nenchatel :  Paul  Attinger, 
1904. 
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Colombia.  OompftSia  Tlnvial  do  Cartagana. 

Carta  Topografica  del  Bio  Magdalena  desde  La  Boca  Ccniza  hasta  El  Salto  de 
Honda.  &cole  1  :  177,408  or  2*8  stat.  miles  to  an  inch.  9  Sheets.  Gompa&ia 
Fluvial  Cartagena.    Presented  by  FrancU  Rus$eU,  Esq. 

This  chart  of  the  Magdalena  riTer  has  been  drawn  and  printed  specially  for  the  use 
of  the  Compania  Fluvial  de  Cartagena.  It  shows  in  black  ontline  only  the  course  of 
the  river  between  La  Boca  Ceniza  and  El  Salto  de  Honda.  No  latitudes  or  longitudes 
are  given,  nor  is  there  any  information  as  to  average  depth  of  the  river, 

Cuba.  Habenioht. 

Cuba,  bearbeitet  von  H.  Habenicht.  Scale  1  :  1,875,000  or  29  59  stat.  miles  to  an 
inch.  Petermanns  Oeographieehe  Mitteilungen,  Jahrgang,  1905,  Tafel  12.  Qotha : 
Justus  Perthes,  1905.     Pretented  by  the  Pvki$her. 


GSVXBAL. 

World.  8ohr-B«rghaat. 

Neue  zeitgem'asse  Bearbeitung  von  Sohr-Berghans  Hand-Atlas  iiber  alle  Telle  der 
Erde.  Entworfen  und  unter  Mitwirkung  von  Otto  Herkt  herausegegeben  von 
Prof.  Dr.  Alois  Bludau.  Friiher  herausgegeben  von  F.  Handtke.  Neunte  Auflage. 
Lieferung  9.    Glogau  :  Carl  Flemming.    Priee  Im. 

This  part  contains  the  following  maps  :  Bussia,  physical,  scale  1  :  9,000,000 ;  South 
America,  scale  1 :  10,000,000,  sheets  1  and  3. 

World.  Stialer. 

Neue,  neunte  Liefemngs-Ausgabe  von  Stielers  Hand-Atlas.  100  Earten  in 
Kupferstich  herausgegeben  von  Justus  Perthes*  Oeographischer  Anstalt  in  Gotha. 
49  und  50  Lieferung.  Titel,  Inhaltsiibersicht  und  Namenverzeichnis  zur  neunten, 
von  Grund  aus  neubearbeiteten  und  neugestochenen  Auflage.  Gotha:  Justus 
Perthes. 

This  issue,  containing  sheets  3  and  4  of  the  map  of  Africa,  and  1  and  3  of  South 
America,  completes  the  ninth  edition  of  this  well-known  and  excellent  atlas.  The 
first  part  was  published  four  years  ago,  and  was  noticed  in  the  OeographtocU  Journal 
for  January,  1902.  Many  entirely  new  maps  have  been  added,  and  the  others  care- 
fully revised  and  brought  up  to  date.  The  principal  alteration  in  the  general  appear- 
ance of  the  maps  is  in  the  hill  features,  which  are  in  this  edition  for  the  firat  time 
printed  in  brown  instead  of  black,  and  in  some  respects  this  is  an  improvement, 
inasmuch  as  it  renders  it  possible  to  read  the  place-names  more  readily.  Still,  on 
some  of  the  maps  the  shading  is  somewhat  rough,  and  the  fineness  of  execution  which 
characterized  the  earlier  editions  is  wanting.  But  when  it  is  remembered  that  the 
whole  atlas,  including  one  hundred  maps,  can  be  now  obtained  for  30  marks,  it  must 
be  admitted  that  it  ^  a  most  remarkable  production  for  the  money,  and  considering 
the  amount  of  accurate  information  it  contains,  and  the  general  excellency  of  the  maps, 
the  atlas  deserves  to  be  even  more  popular  than  it  has  been  hitherto. 

With  this  issue  there  also  appears  the  index  to  place-names,  which  is  most  oomplete, 
and  will  add  greatly  to  the  value  of  the  atlas  for  purposes  of  general  reference.  An 
extra  charge  of  3.50  marks  is  made  for  this  index. 


CHABT8. 

Chile.  Chilian  Hydrographio  Offieo. 

Chilian  Hydrographio  Chart,  Ho.  110,  Canal  Smyth,  Bahia  Mu&oz  Gamero. 
Valparaiso :  Oficina  Hidrograflca,  Marine  de  Chile,  1905.  Presented  by  the  Chilian 
Hydrographio  Office. 

Guam.  TT.S.  Eydrograj^e  Office. 

The  Island  of  Guam.  From  a  topographical  survey  in  1901-1902,  under  the 
direction  of  Civil  Engineer  Leonara  M.  Cox,  U.S.  Navy.  Scale  1  :  56,070  or 
1*13  inch  to  a  stat.  mile.    Washington :  U.S.  Hydrographio  Office,  1904. 

This  chart  is  on  a  large  scale,  and  measures  44  x  32  inches.  It  shows  a  considerable 
amount  of  detailed  information,  not  merely  round  the  coast-line,  but  also  in  the  interior 
of  the  island. 


Digitized  by 


Google 


480  NIW  MAPS. 

Vorth  AUantie  Oeean.  KaiMrliehe  lUrine,  Bentiehe  SMwarta. 

Monatskarte  fiir  don  Nordatlantiscben  Ozcan.    August,  1905  (Jahrgang  5),  No.  8. 

Hamburg :  Kaiserliche  Marine,  Deutsche  Seewarte,  1905.  Price  75  pfg. 
The  special  feature  of  this  issue  of  the  German  o£Elcial  monthly  pilot  chart  of  the 
North  Atlantic  i8,  that  on  the  bock  full  particulars  are  giyen  of  the  eclipse  of  the  son 
of  August  29  and  30,  accompanied  by  a  chart.  The  pilot  chart  itself  is  very  aimilmr 
in  general  design  and  the  character  of  the  information  it  contains,  to  that  of  our  own 
country  and  the  United  States. 

Vorth  Atlantie.  V.S.  Hydrographie  Ofloa 

Pilot   Chart  of  the  North  Atlantic  Ocean  for   August,  1905.     Washington  : 
U.8.  Hydrographie  Office,  1905.    Preiented  by  the  U.8.  Hydrographie  Ofiee. 

Vortli  PMifio.  V.B.  Hydrogxaphio  OflM. 

Pilot  Chart  of  the  North  Padfic  Ocean  for  September,  1905.     Washington: 
U.S.  Hydrographie  Offloe,  1905.    Preeenied  by  the  VS.  Hydrogra^io  Offiee. 

PEOTOmAPHl. 
XordofuL  LoTetoa. 

Eighteen  photographs  of  Southern  Eordofau,  taken  by  Captain  C.  H.  Leveson, 
18th  Hussars.    Presented  by  Captain  C,  H,  Lttoeeon, 

The  district  in  which  these  photographs  were  taken  extends  from  9°  30'  to  12^  N. 
lat  and  30°  to  32^  E.  long.,  and  includes  the  part  of  Eordofan  west  of  the  vaUey  of  | 
the  Nile  at  Fashoda.    The  photographs  are  specially  interesting  from  an  anthropological 
point  of  yiew,  and  the  dances  are  extremely  well  taken. 

(1  and  2)  A  Nuba  mountain  Tillage;  (3)  Nubas  of  Eawarma;  (4)  Nuba  men  <£ 
Kawarma  dancing;  (5)  Nubas  of  Jebel  Tatcho;  (6)  A  Nuba  of  Jebel  Timin; 
(7-9)  Nuba  women  dancing  at  Tira  el  Akhdar;  (10)  A  Nuba  woman  of  Aoheion; 
(11)  A  Nuba  woman  of  Ghulfan ;  (12  and  13)  Nuba  babies  eating  sugar;  (14  and  15) 
Wrestlers  of  Jebel  el  Aheima ;  (16)  A  Nuba  of  Nyima ;  (17)  A  tebeldi  tree ;  (8)  Dinkas 
near  Uie  mouth  of  the  Bahr  el  Arab. 

8oatk  Aftioa.  SitohiA. 

Twenty-five  photographs  of  the  Drakensberg  mountains,  Barotseland,  and  the 
Victoria  Falls,  and  eleyen  drawings  from  some  Bushman^s  caves,  taken  by  Captain 

1  C.  Mao  I.  Bitohie,  r.ha.    PreeenUd  by  Captain  C.  Mac  I,  Bitchie,  B.H.A. 

An  interesting  little  set  of  photographs  and  sketches,  to  the  value  of  which  (}aptaift 

Bitohie  has  added  considerably  by  the  careful  and  complete  descriptions  he  has> 

furnished  with  them.    'J'he  oopies  of  the  drawings  in  the  Bushman^s  oaves,  in  the- 

Drakensberg  mountains,  are  specially  interesting. 

(1)  Head  of  Bushman's  river;  (2)  Looking  out  from  Bushman's  caves ;  (3)  Nearing 
the  head  of  Bushman's  river ;  (4)  The  top  of  Bushman's  river  pass;  (5)  Party  returning 
from  pass ;  (7  and  8)  Victoria  falls, river  entering  the  gorge ;  (9  and  10)  Victoria  falls; 
(11)  The '*  Kuift)  Edge,"  Victoria  falls :  (12)  The  Zambezi  in  the  gorge;  (13)  Camp 
on  the  Ingwesi  river ;  (14)  Hanging  birda'  nests ;  (15)  Carriers  on  the  march  ;  (16)  A 
Barotse  Kraal ;  (17)  Donkey  transport  on  the  march ;  (18)  A  baobab  tree ;  (19  and 
23)  A  blue  wildebeeste  bull;  (20)  A  Barotse  carrier ;  (21  and  22)  C?atohlng  and  loading 
"'  pack-donkeys ; "  (24)  The  Zambezi  at  Easangula ;  (25)  Lichtenstein  hartebeeste.— 
Drawings:  (1)  A  Bushman  attacking  a  Eafflr;  (2)  The  leader  of  the  communityr 
laying  down  the  law;  (3)  Bushman  after  shooting  arrow;  (4)  Eaffir  babies  fighting; 
(5)  £iffir  running;  (6)  European  with  gun;  (7)  A  Bushman  resting  on  his  bow; 
(8)  Two  Bushmen  goiug  hunting;  (9)  An  eland  walking;  (10  and  11)  An  eland 
standing  still. 

Vegetation  types.  Zarsten  and  Sohenek. 

Vegetationsbilder,  herausgegeben  von  Dr.  Q.  Earsten  und  Dr.  H.  Schenok. 
Dritte  Reihe,  Heft  2.  Russisoh  Turkestan.  Von  Dr.  E.  A.  Bessey.  Heft  4. 
Mittel-  und  Ost-Java.  Vou  Dr.  M.  BUsgen,  Dr.  H.  Jensen  und  Dr.  W.  Busse. 
Jena :  Gustav  Fischer,  1905. 

N3.— It  would  greatly  add  to  the  value  of  the  ooUeotion  of  Photo* 
graphs  which  has  been  established  in  the  Map  Boom»  if  all  the  Fellows 
of  the  Society  who  have  tckken  photographs  during  their  travels,  wonld 
forward  copies  of  them  to  the  Map  Curatory  by  whom  they  will  bs 
aoknowledgiBd.  Should  the  donor  have  purchased  the  photographs.  It 
will  be  useftil  Ibr  reference  if  the  name  of  the  photoi^pher  and  his 
address  are  given. 
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The 

Geographical    Journal. 

No.  5.  NOVEMBER,  1906.  Vol.  XXVI. 

SURVETS  AND  STUDIES  IN  UGANDA.* 

By  Lieut-Colonel  0.  DISLME-RADCLIFFE,  M.V.O. 

I.  The  Nile  Province. 

In  Jone,  1899,  when  at  Maxnias,  in  Kavirondo,  I  received  orders  to  pro- 
ceed to  the  Nile  Province  or  Nile  Military  District,  as  it  was  then  called, 
to  take  over  the  civil  and  military  charge  from  Colonel  Martyr,  who  had 
returned  after  having  established  stations  at  Wadelei,  Lamogi,  Affaddu, 
and  Fort  Berkeley.  Since  Emin  Pasha's  day,  and  until  Colonel 
Martyr's  expedition,  the  only  white  men  to  approach  this  part  of  the 
world  had  been  Owen,  Thmston,  and  Vandelenr,  who  pushed  down  the 
Nile  in  the  old  steel  boat  as  far  as  Wadelai. 

Of  the  stations  first  occupied  by  us,  liamogi  was  alandoned,  Affaddu 
was  shifted  to  Nimule  (a  better  site),  and  Fort  Berkeley  was  shifted  to 
Gondokoro,  as  the  steamers  could  not  get  higher  than  that  point  up  the 
river  at  low  water. 

When  I  passed  through  Eampalla  on  my  way  to  the  Nile,  Colonel 
Ternan,  then  acriog  Commissioner  in  Uganda,  requested  me  to  survey 
as  much  as  possible,  and  lent  me  a  very  good  plane-table  with  a  telescope 
alidade.  Besides  this,  I  had  a  3-iuch  mountain  theodolite,  a  pocket  sex- 
tant, and  a  few  sketching  instruments.  Unfortunately,  the  pressure  of 
administrative  and  other  duties  made  it  impossible  to  devote  much  time 
to  survey.  I  measured  with  a  steel  tape  a  base  near  Affuddn,  and 
another  near  Wadelai.  From  both  of  these  a  triangulation  was  extended 
with  the  small  theodolite,  and  carried  on  with  the  plane-table.  The 
mapping  was  done  on  a  scale  of  2  miles  to  the  inch,  with  contours  at 


*  Read  at  the  Boyal  Geographical  Society,  May  8, 1905.    Map,  p.  592.    For  Map 
of  the  Kile  Proyince,  aee  Qeographieal  Journal,  vol.  21,  p.  220. 

No.  v.— November,  1906.]  2  k 
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100-feet  vertical  intervals.  In  the  Lango  country  even  this  amount  of 
work  oould  not  be  done,  and  the  map  of  this  part,  being  based  on  very 
inadequate  material,  must  \)Q  extremely  incorrect. 

Of  the  old  station  of  Wadelai,  on  the  left  bank,  the  parapets  and 
ditches  are  still  in  a  fair  state  of  preservation,  though  the  buildingB- 
have  disappeared.  Here  and  there  remains  of  the  ivory  burnt  by  Emin 
were  found. 

At  Gondokoro  were  found  the  remains  of  the  old  parapets  and 
trenches ;  also  of  Baker*s  gardens,  with  the  lime  trees  still  bearing  e^ 
plentiful  supply  of  fruit.  The  foundations  of  the  old  Austrian  mission 
chapel  we  al^o  discovered  when  excavating  to  make  a  brick-kiln.  The 
river  had  encroached  a  little  on  the  site  of  the  station,  and  cut  away- 
half  the  foundations  of  the  chapel.  About  16  miles  north  of  Lamogt 
is  Fatiko,  with  the  parapet  and  ditches  of  Baker's  old  fort  almost  a». 
good  as  new.  The  walls  of  the  stone  houses,  which  he  described,  were 
still  standing. 

The  natives  we  fomd  remembered  Emin  Pasha  well,  but  regarded 
him  with  indi£ferenee  or  dislike.  He  had  left,  perhaps  unavoidably,  a 
great  deal  of  power  in  the  hands  of  native  subordinates,  and  their  abuse 
of  it  had  made  the  unfortunate  people  dread  the  Pasha's  authority.  Of 
Gordon  only  a  few  natives  seemed  to  know  anything,  though  most  of 
those  living  near  the  river  had  heard  of  ^*  Godun,"  as  he  was  called. 
I  secured  one  interesting  relic  of  Gordon  in  the  shape  of  an  Austrian 
bent-wood  chair  which  he  had  given  to  the  chief  Gimorro.  I  bought 
it  from  the  latter's  son,  Aoin,  who  had  fixed  a  patch  of  leopard-skin  on 
the  seat. 

Sir  Samuel  and  Lady*  Baker,  however,  seem  to  have  inspired  the 
natives  everywhere  with  the  greatest  possible  affection.  They  never 
ceased  to  tell  us  wonderful  stories  of  the  doings  of  "Murrdu,"  or 
Lion's-mane,  as  they  called  Sir  Samuel,  and  of'  Anyadue,"  or  Daughter 
of  the  Moon,  which  is  their  name  for  Lady  Baker.  Many  of  the  Bakers"^ 
old  adherents  came  to  ask  us  for  news  of  them.  Watel  Ajus,  a  very 
aged  man  now,  got  himself  carried  from  his  village  a  long  way  to 
my  camp.  On  hearing  that  Lady  Baker  was  alive  in  England,  he 
took  an  elephant's  hair  necklace  from  his  neck  and  begged  me  to 
give  it  to  her  when  I  went  back.  This  I  did,  and  the  old  chief  was 
delighted  to  receive  a  return  present  of  photographs  of  Sir  Samuel  and 
Lady  Baker,  with  an  ivory-handled  knife.  This  he  acknowledged 
by  sending  back  a  leopard-skin  to  Lady  Baker.  Old  Shooli  was  still 
very  flourishing,  and  was  most  useful  to  the  administration.  Our  best 
reoommendation  to  the  natives  we  found  to  be  the  statement  that  we 
belonged  to  the  same  nation  as  Baker,  and  that  our  government  would 
be  like  his.  Shooli  gave  me  one  of  the  scarlet  shirts  which  had  been 
worn  by  Sir  Samuel's  famous  "  Forty  Thieves."  He  had  treasured  it 
carefully  all  those  years  in  an  earthenware  jar,  as  a  sort  of  credential' 
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to  show  bis  connection  with  Baker.    Gimorro  was  dead,  but  hU  son 
Aoin  at  once  became  one  of 
our     most      tiusted     native 
friends. 

In  all  this  country  the 
most  interesting  natural  fea- 
ture is  the  Nile  itself.  Emer- 
ging from  Lake  Yiotoria  by 
the  Bipon  falls,  about  15  feet 
in  height,  it  sweeps  on  to 
Foweira,  with,  on  the  average, 
400  yards  of  clear  water 
hemmed  in  by  beds  of  papyrus 
on  either  bank.  This  part  uf 
its  oourse  is  obstructed  only 
by  the  low  Owen  falls  and 
some  minor  rocky  obstacles. 
It  seems  probable  that  steam 
navigation  between  Foweira 
and  Lake  YictoriA  can  be 
made  posdble  by  a  small  effort 

of  engineering  in  constructing  to 

locks   or  blasting   a  passage  < 

through     the      obstructions.  ^^ 

From  Foweira  to  the  Mur-  ^ 

chison  falls  the  case  is  dif- 
ferent. In  this  part,  the  river 
is  a  succession  of  rapids,  cas- 
cades, or  falls.  The  difference 
of  level  from  Foweira  to  Fajao 
in  50  miles  is  about  1 200  feet. 
The  falls,  by  which  the  river 
descends  finally  from  the 
Uganda  -  Unyoro  plateau 

through  a  gap  in  the  eastern 
escarpment  of  the  Lake  Albert 
rift-valley,  are  140  feet  in 
height.  Three-quarters  of  a 
mile  lower  down  is  the  aite 
of  the  now  abandoned  station 
of  Fajao.  At  the  falls  the 
whole  body  of  the  Nile,  150 
yards  wide  and  very  tur- 
bulent, is  suddenly  contracted 
into  a  chasm  only  20  feet  wide. 
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Knshiog  through  this,  it  makes  two  jamps  into  the  broad  basin  below. 
From  the  falls  the  river  swirls  along  through  a  channel  about  100  yards 
wide,  between  steep  rocky  hills  covered  with  green  and  creeper-festooned 
tiefs.  At  Fujao  it  commences  to  widen  out  into  a  beautiful  pool  500 
yards  across.  In  this  the  water  is  smooth,  and  flecked  with  the  broken 
and  snowy  masses  of  froth  from  the  fallo.  The  banks  are  flat,  and 
covered  with  tall  trees  clearly  reflected  in  the  water.  On  every  rock 
and  sandbank,  and  all  over  the  surface  of  the  pool,  crocodiles  are  to  be 
seen  in  incredible  numbers — probably  more  than  in  any  other  single 
spot  in  the  world.  Hippos  in  the  broad  pool  blow  and  grunt  cheer- 
fully, monkeys  chatter  at  the  crocodiles  from  the  trees,  a  pair  of 
African  fish  eagles  (quail  in  concert,  a  harnessed  antelope  creeps 
out  from  the  trees  opposite  to  nibble  the  green  grass;  after  dark, 
a  number  of  spine-wingei  goatsuckers  flit  like  animated  Japanese 
dragons  in  all  directions,  lions  may  be  heard  roaring  on  the  north  bank, 
or  elephants  trumpeting  as  they  come  to  drink.  Day  and  night  the 
incessant  booming  of  the  falls  completes  a  combination  of  sights  and 
sounds  likely  to  linger  a  long  time  in  the  memory. 

From  Fajao  the  river  offers  no  obstacle  to  navigation  all  the  way  to 
Nimule.  There  is  little  doubt  that  the  level  of  the  water  alters  con- 
siderably independently  of  local  storms  or  rainy  weather,  which  do  not 
affect  it  much.  Time  does  not  permit  of  discussing  this  point  now.  I 
will  merely  mention  that  it  was  very  low  in  1898,  and  continued  falliog 
in  1899, 1900,  and  1901.  W>9  laid  out  gardens  on  some  ground  below  the 
«tation  at  Nimule,  in  1901.  I  have  since  heard  that  ttie  river  has  now 
submerged  them,  which  shows  that  it  must  be  6  to  10  feet  higher  than 
in  1901.  Wh€n  the  river  is  low,  boats  drawing  3  fe.t  of  water  might 
have  difficulty  in  passing  some  of  the  eand-bars — one,  for  instance,  at  the 
southern  end  of  Lake  Bube.  Just  where  the  river  enters  Lake  Albert 
a  great  extent  of  papyrus  and  sudd  blocks  the  exit,  though  there  are 
numerous  channels  through  if.  Again,  between  Wadelai  and  Nimule 
huge  beds  of  papyrus  and  accumulations  of  sudd  are  met  with,  though 
generally  the  passage  is  easy  enough  to  find.  The  river  varies  in 
width  from  200  yards  in  places  to  a  mile  or  two. 

Lake  Albert  is  a  beautiful  sheet  of  water.  A  splendid  view  of  it 
is  obtaioable  from  the  top  of  the  e^carpment  just  above  Kibero — 120O 
feet  above  the  lake.  On  the  opposite  side,  60  miles  away,  rise  the 
ateep  mountains  of  the  Nile-Congo  watershed,  6000  and  more  feet  in 
height.  All  the  way  along,  waterfalls  and  cascades  can  be  seen  flashing 
through  the  dark-green  covering  of  the  mountain  slopes.  Away  to  the 
north  can  be  seen  the  depression  where  the  White  Nile  makes  its  exit 
and  starts  on  its  long  journey  to  the  Mediterranean.  To  the  ^outh  can 
be  seen  the  low  swampy  land  at  the  mouth  of  the  Semliki.  Beyond  this 
haze  and  cloud  usually  hide  the  huge  hulk  of  Buwenzori,  with  its  snow- 
clad  peaks,  but  in  clear  weather  the  spectacle  is  one  not  to  be  forgotten. 
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At  Nimiile  the  Nile  passes  througli  a  narrow  defile  and  again  con- 
tracts in  an  extraordinary  manner.  There  are  first  a  series  of  slight 
rapids,  and  then,  2  miles  from  Nimnle,  the  river  rushes  throngh  the 
gorge  of  the  Fola  rapids  about  20  yards  wide  and  a  quarter  of  a  mile 
long.  For  the  next  20  miles  the  fall  is  rapid,  and  rooks  and  islands 
obstruct  the  coarse  of  the  river.  The  scenery  about  this  part  is  very 
striking  and  worth  going  a  long  way  to  see. 

From  this  on  down  to  the  Bedden  rapids  the  river  is  only  slightly 
obstructed  here  and  tliere  by  rocks  in  the  bed.  The  Bedden  rapids 
themselves  are  only  a  few  feet  in  height,  and  a  little  engineering 
would  enable  steamers  to  come  right  up  to  the  mouth  of  the  Assua  river. 


MURCHISON    FALLS. 


It  this  were  done,  nothing  but  the  rapids  in  the  Fula  defile  would 
prevent  boats  coming  aU  the  way  from  the  Mediterranean  to  Lake 
Albert.  A  piece  of  railway  20  miles  in  length  would  suffice  to  link 
up  the  two  stretches  of  navigable  water  on  each  side  of  the  defile. 

It  is  impossible,  in  the  limits  of  thi^  p^per,  to  do  more  than  cast 
a  speculative  glance  at  the  possibility  of  utilizing  the  immense  amount 
of  power  available  in  the  falls  and  rapids  of  the  Nile  within  the  limits 
of  the  Uganda  Protectorate.  The  discharge  of  the  Nile  is  between 
530  and  2300  eras,  per  second  according  to  Sir  William  Garstin.  In  a 
country  without  coal,  so  far  as  is  at  present  known,  the  utilization  of 
this  power  fur  the  proper  development  of  resources  may  soon  become  a 
practical  question,  especially  as  the  transmission  of  electric  power  to 
a  distance  is  now  being  effected  with  cjnstaatly  increasing  econoaiy. 
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The  affluents  of  the  Nile  on  the  right  bank  are  all  periodical  streams 
without  exception.  Even  the  Assoa,  which  at  times  is  a  brown  flood 
120  yardd  wide  and  20  feet  deep»  may  be  crossed  at  the  dry  season 
without  wetting  one's  feet. 

Speaking  generally,  the  Nile  province  may  be  described  as  the  floor 
-of  a  valley  sloping  gradually  np  from  the  river  to  a  height  of  between 
3000  and  4000  feet  above  the  sea,  at  a  distance  of  60  to  80  miles  eaat  of 
the  river.  It  is  gently  undulating,  and  well  intersected  with  streams. 
Only  in  the  Lango  country,  between  the  Nile  and  tha  Assua,  do  these 
become  extensive  swamps,  like  those  of  Uganda.  Curious  isolated 
granite  hills  occur  in  the  central  portions.  A  very  regular  double  chain 
of  them  encloses  the  double  valley  of  the  Unjame  and  Ayuge.  Others 
-are  to  be  found  in  the  Lango  country,  and  others  sgain  in  the  Bari 
-<50untry,  such  as  Belioian,  Bejaf,  etc. — isolated  hills  forming  very  con- 
spicuous landmarks.  On  the  left  bank  the  escarpment  recedes  some 
distance  from  the  river  after  it  leaves  Lake  Albert,  but  closes  in  again 
with  the  fine  group  of  mouotains  opposite  Nimule.  These  culminate  in 
the  sharp  peaks  of  Otze  and  Elengua,  rising  3000  fiet  above  the  river 
^nd,  with  the  group  of  8jenite  hills  opposite,  form  the  Fola  defile. 

The  Nile  province  generally  is  looked  upon  as  the  most  unhealthy 
part  of  the  Uganda  protectorate.     But  apart  from  malaria  one  may  say 
Hbat  there  was  practically  no  disease  among  the  Europeans. 

Tho  largest  tribe  in  extent  of  distribution  is  the  Acholi,  which  covers 
Hhe  greater  part  of  the  country  between  the  Latuka  mountains  and  the 
Victoria  Nile.  They  extend  westwards,  and  gradually  merge  into  the 
Lango  and  Karamojon,  with  whose  language  and  physique  theirs  have 
much  in  common.  They  are  a  fine,  tall,  well-built  race,  and  they  live 
in  open  villages  as  a  rule ;  their  arms  are  chiefly  spears,  and  they  spend 
•«  good  deal  of  their  time  in  the  pursuit  of  game  ;  they  practically 
wear  no  clothes  at  all,  except  a  small  piece  of  skin  as  an  apron,  or  hung 
over  one  shoulder.  Married  women  wear  a  peculiar  tail  made  of  string, 
4ind  sometimes  a  small  apron  made  of  beads.  The  men  and  women 
^Iso  are  fond  of  wearing  a  crystal  or  glass  Fpike,  about  3  inches  long,  in 
^he  lower  lip.  Young  men  are  generally  very  smartly  turned  out, 
wearing  brightly  polished  metal  rings  on  their  arms  and  leg?,  also  a 
peculiar  little  conical  cap  made  of  felted  human  hair,  ornamented  with 
beads  of  glass  or  ivory.  They  keep  their  wt  apons  in  good  order,  and 
always  keep  themselves  very  clean  and  well  oiled. 

A  peculiar  custom  in  their  villages  is  the  building  of  a  common 
nursery,  into  which  all  the  small  children  are  stufftd  at  night,  the 
•small  door  being  closed  with  a  whisp  of  hay  or  piece  of  basketwork. 
These  nurseries  are  usually  raised  above  the  ground,  and  are  reached 
with  a  ladder,  so  as  to  be  beyond  the  reach  of  hyenas.  A  similar 
arrangement  on  a  somewhat  larger  scale  is  made  for  the  young  un- 
married girls.     The  huts  are  beehive-shaped,  generally  very  neatly  and 
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oarefully  bnilt,  with  flounced  thatching  Tery  well  arraijged  ;  the  huts 
are.  frequently  ornamented  with  some  deyioe  on  the  pointed  top,  or  an 
oetrioh  egg.  The  doorways  are  low,  and  have  to  be  entered  on  the  hands 
and  knees,  and  there  are  no  windows.  Inside,  the  hut  is  di\ided  into 
portions  for  the  storing  of  food,  for  goatF,  for  a  fireplaoe,  a  place  for 
grinding  com,  and  a  sleeping-place,  usually  raised.  Around  the  walls 
they  arrange  large  earthenware  vessels,  in  which  they  preserve  their 
valuable  or  destructible  possessions.  They  ornament  the  walls  of  their 
bouses  with  quaint  drawings  of  animals,  men,  etc. 

They  are  very  fond  of  dances,  and  these  are  very  picturesque ;  they 


THE  POLA  BAPID8. 
(^From,  a  j^iotograph  by  Dr.  Hodge*.) 

bave  a  variety  of  figures  representing  all  sorts  of  scenep,  acd  dress 
themselves  up  to  represent  animals,  etc.  They  make,  in  years  of  good 
harvest  a  lot  of  beer — and  drink  it  too,  though  it  does  not  seem  to 
•do  them  much  harm.  They  do  a  good  deal  of  cultivation,  and,  though 
fond  of  fighting  and  of  excitement,  they  are  really  an  amenable  people 
and  give  the  administration  no  trouble.  I  may  say  that  all  the  natives 
in  the  Nile  Province  are,  now  that  they  have  confidence  in  us,  very 
charming  people  to  deal  with. 

The  Lango  are  a  wilder  and  less  organized  tribe  than  the  Acholi ;  the 
young  warriors  wear  very  handcome  headdresECs  made  of  cock's  fiathers, 
which  leeemble  a  guardsman's  bearskin  at  a  short  distance.     Another 
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pecnlidr  babit  of  the  Lango  is  to  pierce  the  tongne  and  hang  a  little 
piece  of  brass  chain  to  the  tip.     This  is  the  highest  effort  of  fashioo. 

In  the  angle  formed  by  the  river  where  it  enters  and  comes  out  of 
Lake  Albert  Edward,  and  along  its  bank  as  far  as  Wadelai,  bnt  onlj 
on  the  river-banks,  are  found  the  Alar.  The  bulk  of  this  tribe  lives  on 
the  opposite  side  of  the  river  and  of  Lake  Albert.  They  live  chiefly 
on  fish  and  occasional  hippopotami  or  crocodiles,  but  they  also  cultivate 
a  certain  amount  of  cereals  and  beans.  They  resemble  the  Acholi  in 
appearance,  though  they  are  not  such  a  fine  race,  and  are  more  addicted 
to  the  use  of  the  bow  and  arrow  than  the  spear. 

In  the  comer  of  Unyoro,  called  MaguDgo,  a  very  peculiar  tribe  is 
to  be  found  which  well  merits  examination  by  an  anthropologiat.  It 
differs  in  many  particulars  from  the  tribes  surrounding  it.  Mr.  (xeorge 
Wilson  told  me  that  he  had  heard  these  people  had  a  tradition  resem- 
bling the  story  of  the  children  of  Israel  and  their  miraculous  passage 
of  the  Red  sea.  On  inquiry  among  them  I  found  this  was  so,  the  Red 
sea  in  this  case  being  represented  by  Lake  Albert,  across  which,  they 
stated,  the  bulk  of  their  tribe  had  escaped  oppression  in  Unyoro  by  the 
waters  opening  and  leaviog  a  passage. 

From  Wadelai  down  the  river  on  the  right  bank  is  to  be  found  the 
Madi  tribe.  These  also  extend  only  a  very  short  way  inland  from  the 
river,  and  live  along  its  banks  like  the  Alur.  They  affect  circular 
villages  with  parapets  and  ditohes,  often  a  stockade  in  addition,  with 
a  few  narrow  gateways.  Their  arms  are  spears  and  bows  and  arrows, 
and  they  live  much  in  the  same  way  as  the  Alur;  their  language, 
however,  is  totally  distinct  from  that  of  the  Acholi,  and  their  physical 
characteristics  differ  considerably  :  they  are  a  much  sturdier,  stouter- 
built  race,  and  darker  in  colour  than  the  Acholi.  They  extend  down 
the  Nile  for  some  distance  beyond  Nimule. 

North  of  the  Madi  again  come  the  Bari,  between  the  Nile  and  the  Latuka 
mountains — another  perfectly  distinct  tribe.  Physically,  these  resemble 
the  Acholi ;  their  language  is  different,  however ;  they  are  not  so  clean, 
do  not  build  such  gool  houses,  and  do  not  pursue  game,  or  only  rarely. 
The  Bari  exteod  north  of  Gondokoro,  and  are  now  a  very  quiet  and 
friendly  tribe,  giving  the  administration  no  trouble. 

The  whole  of  the  Acholi  country  is  covered  for  eight  months  in  the 
year  with  grass  6  to  9  feet  high,  which  is  burnt  in  December,  and  from 
then  till  April  the  whole  country  is  open— all  the  game  can  be  seen, 
and  travelling  is  delightful  The  greater  part  of  the  country  is  also 
sprinkled  with  small  acacia  and  other  trees,  and  studded  with  ant-hills. 
In  some  parts  the  predominating  trees  are  borassus  palms;  in  others 
kuk  thorns,  or  again,  kigelia,  or  again,  tall  butternut  trees.  Patches 
of  really  fine  forest  are  rare  in  the  country,  though  proper  afforestation 
and  the  prevention  of  grass  fires  would  no  doubt  give  excellent  results. 
Between  the  Assua  river  and  the  southern  end  of  the  Latuka  mountains 


Digitized  by 


Google 


SURVEYS  AKD  STCDIES  IN  UGANDA.  48^ 

ooours  a  very  large  extent  of  dense  bamboo  jungle  mnob  frequented  by 
herds  of  elephants.  The  Bar  I  country  is  to  a  large  extent  open  grass 
land  with  splendid  large  single  trees  studded  about  it,  giving  it  a  very 
park-like  appearance. 

The  Lango  country  lies  between  the  upper  course  of  the  Aseua 
river  and  the  Nile.  The  southern  slopes  from  the  watershed,  which  is 
quite  near  the  Assua  river,  are  very  flat,  with  swamps  in  every  stream 
bed,  frequently  a  mile  or  two  wide,  and  when  full  too  deep  to  wade 
across.  In  the  dry  season  the  swamps  disappear — even  the  Toshi  and 
EokoUe  rivers  nearly  run  dry.  The  country  to  the  north  of  the  Aswa  is 
drier,  rain  often  fails,  grass  is  shorter,  and  dry-country  animals,  such  as 
zebras,  ostriches,  donkeys,  etc.,  abound.  The  Aswa  river  dwindles  in 
size  to  the  east  in  a  surprising  manner,  and  it  is  rather  difficult  to  realize 
that  it  comes  from  the  Earamojon  range,  though  this  must  be  the  case. 
I  may  mention  that  Lieut.  Howard,  who  marched  from  Sabe,  north  of 
Mount  Elgon,  to  join  the  Longo  Field  Force  in  May,  1901,  informed  me 
that  he  did  not  come  across  any  lake  or  t^heet  of  water  which  mighi 
correspond  to  the  Lake  Ewania,  tentatively  indicated  in  Colonel 
Macdonald*s  survey. 

Throughout  the  Nile  proviace  red  dhurra  is  cultivated;  telebun^ 
dukhn,  Indian  corn,  sdmsera,  tobacco,  ground-nuts,  and  sweet  potatoes 
are  largely  grown.  Bananas  are  only  found  in  one  or  two  of  the  Alur 
settlements.  This  is  singular,  as  throughout  Uoyoro  they  are  grown 
everywhere.  Rounl  the  stations  we  found  that  many  European  vege- 
tables grew  very  well,  also  papai.  Near  the  sites  of  Emin  Pasha's  old 
station  many  plants  of  cotton  run  wild  were  found.  These  showed 
pods  well  filled  with  long  staple  cotton,  which  would  lead  one  to 
suppose  that  cotton  might  be  profitably  grown;  the  chief  obstacle 
to  cultivation  in  the  western  part  of  the  Nile  province,  and  especially 
in  the  Bari  country,  is  the  frequent  lack  of  rain,  but  in  time  to  come 
irrigation  works  from  the  Nile  will  perhaps  remedy  this.  Cattle  used 
to  be  kept  in  enormous  numbers  by  the  natives  throughout  the  country. 
Sir  Samuel  Baker  mentions  villages  possessing  herds  of  from  6000  to 
10,000.  Einderpest  and  inter-chn  fighting  have  combined  to  keep 
down  the  numbers.  The  preventable  causes  removed,  and  provided 
no  more  natural  scourges  visit  the  country,  there  should  be  a  great 
future  in  the  Nile  provinces  for  the  cattle  industry. 

Of  wild  animals  elephants  take  the  first  place  ;  there  are  enormous 
herds  of  them,  especially  in  the  northern  part,  and  the  ivory  is  of  the 
greatest  size.  A  big  herd  wanders  down  from  the  flanks  of  Elgon,  and 
uses  a  remarkable  elephant  road,  which  is  apparently  used  only  during 
the  season  of  migration;  it  comes  from  the  east  through  Lii a,  crosses 
the  Assua,  and  so  on  to  the  Acholi  country.  This  herd  of  elephants 
frequently  crosses  the  Nile  at  the  southern  end  of  the  lake  like  extension 
near  Wadelai. 
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Hippopotami  oome  nert  in  size,  and  are  to  be  foand  in  ooantless 
numbers  in  the  Nile.  AVhen  the  tributary  rivers  are  in  flood  thej 
go  a  long  way  up  them.  Were  it  not  for  the  faot  that  in  the  Nile  they 
are  extremely  dangerous  and  cause  considerable  loss  of  life,  they  might 
well  be  preserred,  for  they  do  little  other  harm — a  very  small  fenoe 
is  sufficient  to  keep  them  out  of  oultiration. 

Bhinoceroses  occur  throughout  the  Nile  province  in  small  numbers ; 
they  are  most  numerous,  perhaps,  in  the<Kmntry  east  of  the  Qondokoro. 
Giraffes  are  fairly  numerous.  They  wander  all  over  the  Ach<di 
eountry,  and  have  been  seen  in  the  Lango.  country,  and  also  in  the  Ban 
eountry  near  Qondokoro. 

Of  eland,  I  only  saw  one  small  herd  near  Nimule.  Buffalo  were 
almost  exterminated  by  a  visitation  of  rinderpest  15  years  ago,  but 
several  herds  now  are  beginning  to  increase  rapidly.  Baker's  roan  ante- 
lope are  to  be  found  north  of  the  Assua  river.  Jackson's  hartebeest  is 
common,  and  north  of  Gondokoro,  the  area  of  the  DamaUsous  SenegalensU 
commences.  Kobus  defassa  is  fairly  common  throughout  the  Nile  pro- 
vince. Kohm  Thomasi  is  common  in  the  Acholi  country,  and  along  the 
Nile  near  Gondokoro.  Just  north  of  Gondokoro  appears  to  be  the  meet- 
ing-place of  the  Kchui  leueoiis  and  Kohm  Thomasi ;  both  were  to  be  seen  in 
the  same  valley,  but  the  Leucotk  did  not  extend  south,  nor  the  Thomasi 
north  of  the  line.  Some  specimens  were  seen  suggesting  the  idea  that 
the  two  species  interbreed.  Beed-buok  are  to  be  found  in  the  Acholi 
xsountry,  and  also,  but  rarely,  bush-back  and  harnessed  antelope. 
Wart-hog  are  found  occasionally  everywhere,  and  I  heard  from  the 
natives  of  a  very  large  variety  of  pig  called  by  the  Acholi  "  Labala  " — of 
this  animal  I  unfortunately  never  saw  a  specimen.  Lions  and  leopards 
are  fairly  common  in  the  open  game  country.  HyeAas  are,  on  the 
whole,  rare ;  wild  dogs  {Lycaon  pictus)  are  found,  though  rare,  and  so 
ave  jackals ;  Ecrval  cats  are  common ;  puff-adders  and  the  black-necked 
oobra  are  the  commonest  snakes,  though  in  the  Lango  country  pythons 
must  be  numerous,  judging  from  the  number  of  drums  we  found  with 
the  drumheads  made  of  their  skin.  Ostriches  and  zebras  occur  in  the 
north  of  Lira,  and  are  said  to  be  common  to  the  east  of  the  Latuka 
mountains. 

The  rainy  season,  I  believe,  normally  commences  in  April,  though 
during  the  time  I  was  on  the  Nile,  it  hardly  rained  at  all  exoept  during 
the  last  year.  In  normal  seasons  it  rains  for  about  two  months,  and 
ehould  recommenoe  about  September,  but  the  second  rains  are  not  so 
heavy  as  the  first. 

The  Nile  provinces  are  considerably  warmer  than  Uganda,  in  con- 
sequence of  the  general  elevation  being  2000  feet  lower.  It  is  sometimes 
very  hot  in  tho  valley  of  the  river,  and  at  Gondokoro  the  temperature 
occasionally  exceeds  100^;  but,  speaking  generally,  the  country  cannot 
be  called  hot  in  the  eense  of  the  hot  weather  of  India. 
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Later  od,  when  the  deyelopment  of  the  adminiatration  will  enable  the 
stations  to  be  plaoed  further  east  on  higher  ground,  delightfully  oool  and 
healthy  sites  will  be  available ;  in  the  Latuka  country,  for  instance, 
the  mountains  reach  a  height  of  9000  feet  above  the  sea. 

The  communications  in  the  Nile  provinces  were  somewhat  primitive, 
but  are  being  improved  now.  In  1809-1900  the  natives,  by  my  orders, 
cleared  a  broad  road  all  the  way  from  Fajao  to  Goodokoro,  and  another 
from  Wadelai  to  Nimule,  via  Lamogi.  But  these  roads  require  constant 
looking  after,  as  the}'  get  easily  overgrown.  A  launch  and  a  large  steel 
boat  now  run  between  Lake  Albert  and  Nimule ;  a  telegraph  line  is 
being  carried  towards  Gondokoro.  There  are  several  points  between 
Foweira  and  Lake  Albert  where  a  comparatively  short  bridge  cooldbe 
built  across  the  Nile.  Bridges  about  150  yards  long  would  be  required 
over  the  Assua»  Khor  Gana,  Ehor  Kit^  and  shorter  ones  for  the  other 
streams. 

There  is  no  serious  engineering  obstacle  to  the  construction  of  a 
railway  either  along  the  Nile  bank  or  a  little  farther  inland,  and  there 
would  be  still  less  in  carrying  the  liile  through  the  swampy  plains 
from  Gondokoro  all  the  way  to  Fashoda.  If  Sir  William  Garstin's 
magnificent  scheme  for  canalizing  the  Nile  between  Bor  and  Fasboda 
is  ever  carried  out,  the  waterway  for  steamers  would  be  immensely 
improved,  a  splendid  embankment  for  the  railway  would  be  provided, 
and,  lastly^  many  millions  of  acres  of  good  soil  would  be  reclaimed  from 
the  swamps — and  all  this  apart  from  the  chief  object  of  the  scheme, 
which  is  to  largely  increase  the  water-supply  for  Egypt. 

The  anthropology,  ethnology,  and  languages  of  the  Nile  tribes,  all 
offer  subjects  of  study  of  the  greatest  interest.  I  compiled  a  glossary 
of  about  a  thousand  Acboli  words,  but  time  was  lacking  to  do  more. 
Now  that  the  Church  Missionary  Society  are  starting  stations  in  the 
pirovinee^  it  is  to  be  hoped  that  these,  tribes  will  be  exhaustively 
studied. 


II.  The  Akglo-German'  Boundary  Commission   west  of  the 
TiCTORiA  Nyasza. 

In  July,  1902,  after  a  short  leave  in  England,  I  returned  to  Mombasa 
for  the  purpose  of  commencing  the  work  of  the  Anglo-German  Boundary 
Commission  west  of  Lake  Victoria.  My  companions  on  this  occasion 
were  Major  Bright  and  Lieut.  Behrens.  In  East  Africa  we  were  joined 
by  Captain  Harman.  Captain  Laughlin  and  Sergeant-Major  Behm 
also  joined  the  commission  for  a  short  time.  Dr.  Bagshawe  was  in 
medical  charge,  and  at  my  request  undertook  the  botanical  cjllection. 
Colonel  Hayes  Sadler,  H.M.  Commissioner  for  the  Uganda  Protectorate, 
also  lent  me  the  services  of  Mr,  Doggett  as  taiidermist  and  collector. 

The    German   commission    consisted    of    Captain    Sohlobach   and 
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Lieu  tenants  Schwartz  and  Weiss.  In  addition,  the  German  commission 
had  Feldwebel  Buchner — a  first-rate  surveyor — and  a  civilian  geodetic 
technician,  besides  a  sergeant  in  charge  of  the  office.  It  would  be  difficult 
to  find  more  agreeable  comrades  than  our  colleagues  of  the  Grerman 
commission,  and  the  personal  relations  between  the  members  of  the  two 
commissions  were  always  of  the  happiest. 

The  task  before  the  commissions  was  to  carry  the  longitude  from  the 
coast  to  the  west  side  of  Like  Victoria,  and  then  to  survey  topo- 
graphically a  strip  of  territory  between  the  lake  and  the  Gjngo  Free 
State  boundary,  along  the  1st  parallel  south  latitude,  sufficiently  wide 
to  enable  a  readjastment  of  the  conventional  boundary  to  be  discussed. 
As  a  starting-point  on  the  coast,  Kis  Eadamoni,  on  the  mainland 
opposite  Mombasa  town,  was  indicated,  and  the  Admiralty  values  for 
the  latitude  and  longitude  of  this  spot  were  accepted  by  both  Grovem- 
ments. 

On  our  arrival  at  Mombasa,  we  found  that,  owing  to  a  misunderstand- 
ing. Captain  Sohlobach  had  gone  right  up  to  the  western  end  of  the 
boundary,  on  the  Congo  Free  State  border,  instead  of  m'^e'ing  us  at  the 
cojist.     Telegrams  were  sent  after  him,  and  he  returned  to  Entebbe. 

A  few  days  were  spent  at  Mombasa  in  making  a  small  base  and 
triangalation  to  connect  Has  Eadamoni  with  the  temporary  observatory 
on  the  railway  'station  platform  at  Mombasi,  on  the  island  where  the 
end  of  the  telegraph  was,  disembarking  stores,  only  a  portion  of  which 
had  come  out  with  us,  and  in  enlisting  porters.  The  latter  proceeding 
o£fered  no  difficulty,  as  hundreds  of  men  who  had  served  with  me  before 
on  the  Nile  and  elsewhere  ofiered  themselves ;  the  difficulty  lay  in  the 
selection.     In  the  end  a  splendid  body  of  men  was  got  together. 

I  then  started  for  Entebbe,  with  Lieut.  Behrens  and  one  hundred 
port'-re.  We  reached  the  lake  in  two  days  by  train — a  contrast  to  the 
three  months'  journey  it  used  to  be.  In  two  days  more  we  were  at 
Entebbe  by  steamer,  and  found  Captain  Schlobach  and  the  German 
.commission. 

Our  original  instructions  were  t)  the  effect  that  the  longitude  of 
Entebbe  was  to  be  determined  by  exchanges  of  telegraphic  signals  with 
Mombasa.  Accordingly,  the  German  commission  left  for  the  coast  to 
work  at  Mombasa,  while  we  remained  at  Entebbe.  We  worked  night 
after  nighty  but  it  was  found  impossible  to  get  signals  through  on  the 
section  Port  Florence — Entebbe.  The  line  was  in  every  way  unsuitable. 
Originally  only  a  telephone  line,  it  was  inompletely  insulated.  Earth 
currents  continually  affected  the  wire.  Every  thunderstorm  in  the 
neighbourhood,  also,  and  an  incessant  crackling  in  the  instrument^ 
indicated  lighting  somewhere  on  the  line.  Besides  this,  white  ants 
destroyed  the  poles ;  tall  grass  grew  up  over  the  wires ;  trees  drooped 
their  branches  on  to  it,  or  the  poles  took  root  and  enclosed  the  wire 
in  bushy  growths;  cattle  and  wild  animals  upset  the  pel  s  when  rotten  ; 
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grass  fires  damaged  both  the  poles  and  the  wire ;  finally,  an  elephant 
went  off  with  half  a  mile  of  the  wire  round  his  neok»  eventaally 
strangling  himself  after  a  terrified  flight  through  Usog^.  The  dead 
body  was  found  40  miles  from  the  line  by  some  natives.  We  therefore 
had  to  give  up  this  bit  of  the  line,  and  we  proceeded  to  make  the 
exchanges  over  the  Mombasa — Port  Florence  permanent  line. 

To  save  time,  I  hired  a  launch  for  the  trip  to  Port  Florence  from 
Entebbe.  As  luck  would  have  it,  the  eogines  broke  down  in  the  open 
lake.  We  fortunately  got  them  to  work  again  in  a  couple  of  hours, 
«nd  just  ran  in  to  the  opening  of  Kavirondo  bay  as  a  terrific  storm 
came  on.  During  the  night  we  ran  ashore  some  miles  south  of  Port 
Florence,  but  got  there  safely  in  the  end. 

Two  complete  series  of  exchanges  were  made  with  the  British 
commission  at  Port  Florence,  and  then  the  commissioos  changed  ends 
to  repeat  the  process.  By  this  means  the  effect  of  personal  error 
was  eliminated.  In  the  end  the  longitude  of  Port  Florence  was 
determined  with  a  very  small  probable  error.  The  work  was  subjected 
io  mo3t  tiresome  delays.'  During  September  it  was  possible  to  make 
exchanges  on  two  nights  only,  and  on  both  these  nights  the  complete 
programme  was  carried  out.  Daring  October  exchanges  were  possible, 
so  far  as  the  weather  was  concerned,  on  the  nights  of  the  7tb,  9tb,  18tb, 
20th,  2l8t,  and  2dth.  On  the  18th  and  2dth  the  programmes  were 
MiccessfuUy  carried  out;  on  the  7th  and  2l8t  the  results  were  spoilt 
by  iDterrnptions  of  the  telegraphic  communications;  on  the  9th,  by  an 
accident  to  the  instrument  at  Mombasa  during  the  time  observations; 
•on  the  20th,  b 7  the  telegraph  clerk  going  to  sleep  and  failing  to  give 
the  call  from  Port  Florence. 

The  weather  throughout  was  particularly  unfortunate — the  rainfall 
during  September  and  October  was  unusually  heavy,  and  so  it  continued 
during  the  subsequent  work.  The  actual  figuies  were  for  October, 
10*30  inches  of  rain  in  fifteen  days,  as  compared  with  an  average  of 
2*37  for  this  month  during  the  ten  years  from  1891-1901.  The  rainfall 
in  September  was  equally  abnormal.  The  two  stations  where  the  astro- 
nomical olservations  had  to  be  carried  out  were  most  unfavourably 
situated  as  regards  the  meteorological  conditions.  Mombasa  is  on  the 
sea-coast,  and  the  drift  of  monsoon  clouds  from  the  south-west  was 
-almost  iDcessaut.  The  occasions  when  observations  were  made  can 
only  be  regarded  as  corresponding  to  larger  gaps  than  usual  in  the 
•cloudy  pall.  At  Port  Florence  the  morniugs  were  generally  very 
bright  and  clear,  but  towards  evening  the  clouds  rolled  down  towards 
the  lake  from  the  Mau  plateau  in  the  east,  culminating,  as  a  rule,  in 
a  violent  storm  about  sunset,  and  covering  the  sky  with  dense  maeses 
till  dawn,  when  it  would  clear,  and  the  sky  remain  almost  cloudless 
till  coon.  The  incessant  watching  and  waiting  at  night — for  whenever 
a  glimpse  of  stars  could  be  seen  observations  were  taken  on  the  chance 
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of  lurniDg  out  aseful,  or  for  latitude,  or  to  rate  the  chronometer — and 
the  equally  oontinuous  work  all  daj  were  try  log  to  both  o^mmiasioofl ; 
it  had  to  be  proceeded  with,  though,  because  an  opportunity  lost  might 
have  meant  weeks  of  further  waiting.  But  every  one  found  that  odd 
hours  of  sleep  snatched  in  the  daytime  were,  in  the  long  run,  a  poor 
substitute  for  regular  nights*  rest. 

During  September  the  missing  baggage  and  instraments  arrived 
at  last,  but  even  then  we  did  not  get  them  without  aocident.  Some 
boxes  were  dropped  into  the  sea  while  being  landed  at  Mombasa,  and 
then  the  baggage- train  c:)ming  up-country  turned  over  and  rolled 
down  an  embankment.  The  goods  were  put  on  another  train,  which 
did  just  the  same  thing.  Oar  baggage  did  not  suffer  much,  luckily, 
but  an  unfortunate  horse  died  from  being  left  upside  down  for  two 
days  in  a  horse-box.  The  Hoe  has  much  improved  since  then,  and 
trains  ran  up  steadily  and  well  now. 

As  the  wire  between  Port  Florence  and  Entebbe  was  useless,  a 
provisional  determinatioD,  by  transport  of  chronometers,  of  the  difference 
in  longitude  was  made  by  one  officer  from  each  commission.  The  bulk 
of  the  two  commissions  commenced  a  triaogulation  from  Entebbe  to  the 
mouth  of  the  Ksgera  river.  This  was  interrupted  by  dense  haze,  and, 
after  waiting  for  some  time,  we  gave  it  up  temporarily,  and  moved  on  to 
our  base  camps  at  Miziada  to  measure  the  ba^e  and  make  the  observa- 
tions for  latitude  and  longitude,  and  to  commence  the  survey  along  the 
1st  parallel  S.  latitude.  To  assist  in  the  triangulation,  I  had  obtained 
the  loan  of  a  party  of  signallers  with  heliographs  from  the  Indian 
battalion  of  the  King's  African  Bifles,  and  this  party  proved  most 
useful  all  the  time  they  were  with  us. 

A  base  very  well  laid  out  by  the  German  party  near  Mizinda, 
6954*196  feet  in  length,  was  very  carefally  measured  by  both  parties, 
and  an  extension  observed.  Latitude  and  azimuth  observations  were 
made  at  Mizinda.  This  work  was  all  delayed  by  haze,  but  by  the  middle 
of  January  we  moved,  with  every  available  theodolite  in  both  com- 
missions, to  teoccupy  the  triangulation  stations  and  complete  the 
portions  between  Entebbe  and  Mizinda.  This  had  almost  been  accom- 
plished when  the  haze  descended  again,  stopping  observations  for  another 
twenty-three  days.  Daring  this  time  a  long  cutting  through  dense 
virgin  furest  had  to  be  made  to  allow  two  triangulation  stations  to  be 
mutually  visible.  The  line  was  laid  out  on  a  bearing,  and  the  work 
continued  day  after  day.  The  ground  undulated  through  the  forest, 
streams  had  to  be  crossed,  and  it  was  never  possible  to  see  far  forward 
or  back.  It  was,  therefore,  a  great  relief,  when  the  haze  lifted,  to  see 
the  beacon  appear,  and  exactly  opposite  the  centre  of  the  opening. 

Both  commissions  carried  independent  triangulations  from  Mizinda 
to  the  Congo  Free  State  boundary.  The  British  triangulation  north 
of  the  let  parallel  was  laid  out  in  quadrilaterals  all  the  way,  and  dosed 
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on  to  a  base  8658*5  feet  long  at  the  west  end.  A  large  number  of 
secondary  poinds  was  fired,  and  a  strip  20'  in  latitude  wide  was  topo- 
graphioallj  surveyed  on  plane-tables  on  a  scale  of  1 :  100,000.  The 
area  amounted  to  about  3000  square  miles.  The  heights  of  the  main 
triangulation  stations  were  fixed  by  reciprocal  observations,  and  the 
detail  of  the  features  was  shown  by  sketoh-oontours  referred  to  mean 
sea-level  at  100-feet  vertical  intervals.  The  usual  routine  of  work  was 
to  start  out  at  daybreak,  stop  work  for  an  hour  for  lunoh  at  midday, 
and  then  go  on  working  till  dark.  The  return  journey  to  camp  at 
night  was  often  rather  difiSoult  over  the  rough  ground,  and  sometimes 
I  did  not  get  in  till  ten  or  eleven  o'clock.  More  than  once  I  bivouacked 
for  part  or  the  whole  of  the  night.  To  be  caught  in  one  of  the  usual 
terrific  thunderstorms  on  these  occasions  leaves  a  vivid  but  not  agree- 
able impression.  A  large  portion  of  the  country  was  very  difficult 
to  survey,  but  the  work  was  finished  by  the  middle  of  January, 
1904.  Delay  had  been  occasioned  by  the  periodical  dense  haze  and 
by  rain  on  139  days.  Also  by  the  fact  that  I  was  laid  up  with 
fever  for  two  months,  and  that  Major  Bright  had  to  be  invalided 
to  Entebbe.  Both  commissions  returned  from  the  west  of  the  lake  in 
January,  1904,  leaving  each  an  officer  behind  to  complete  the  bailding 
of  the  boundary  pillars,  which  were  put  up  along  the  conventional 
boundary.  We  then  proceeded  to  oarr>'  out  the  last  stage  of  the  work — 
the  completion  of  the  triangulation  between  Entebbe  and  Port  Florence. 

When  Major  Bright  had  sufficiently  recovered  to  return  to  work,  he 
was  sent  on  from  Entebbe  to  select  the  triangulation  stations,  to  put  up 
beacons  at  all  of  them.  The  result  was  that  the  observations  of  this 
portion  of  the  triangulation  laid  out  in  quadrilaterals  were  very  quickly 
made.  We  stopped  on  Buvuma  island,  near  the  centre  of  the  long  chain 
of  triangulations,  for  three  weeks  to  make  latitude  and  azimuth  obser- 
vations, and  then  brought  the  triangulation  straight  in  to  Eisumu.  I 
took  the  northern  line  of  stations,  and  Major  Bright  the  southern.  Dr. 
Bagshawe  aooompanied  the  northei^n  party,  which  travelled  in  eleven 
days  72^  miles  by  canoe  and  145^  miles  by  land,  total  218  miles,  or 
20  miles  per  day.  Daring  this  time  my  observations  were  made  at  fifteen 
different  triangulation  stations,  each  set  of  observations  taking  as  nearly 
as  possible  three  hours  to  complete.  The  weather  was  clear,  and  though 
it  often  rained,  it  was  lucky  that  the  observations  were  delayed  only 
once  by  rain.  At  Kisumu  another  base,  5476-78  feet  long,  was  measured 
and  connected  up  with  the  triangulation.  Latitude  observations  had 
been  made  at  Fort  Florence,  and  azimuth  observations  were  now  made 
at  Kisumu.  > 

Thus  a  triangulation,  starting  from  the  base*  at  Kisumu,  extended 
all  the  way  to  Mizinda,  closing  on  to  the  base  thot'e.  From  Mizinda 
another  triangulation  extended  to  a  third  base^  X^ear  the  Congo  Free 
State  border.     Both  triangulations  were  laid  out^in  quadrilaterals,  with 
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sidos  of  from  10  to  30  miles.     The  triaDgnlar  errors  were  dealt  with 

by  Clarke's  method  of  least 
squares,  and  the  final  oom- 
putation  showed  the  first 
triangnlation,  260  miles 
long,  to  elose  on  the  Mi- 
zinda  base  with  a  discre- 
pancy of  only  2-97  feet,  and 
the  second  triangulation, 
of  130  miles,  to  close  on  the 
base  in  the  west,  with  a 
discrepancy  of.  less  than  5 
inches.  The  three  sets  of 
latitude  and  azimuth  obser- 
vations were  combined  by 
the  triangulation,  and  give 
a  good  mean  result. 

The  ends  of  the  bases 
at  Mizinda  and  near  the 
Congo  Free  State  boundary 
g      have    been    permanently 
R      marked,  as  well  as  all  the 
2      main  triangulation  stations 
<      1  etween  these  points.   The 
I      remaining      triangulation 
S      stations  will    be    marked 
by  the  Uganda  and  East 
African    Protectorate    ad- 
ministrations.    They  will 
thus  be  available  for  the 
extension  of  future  surveys. 
The  harbour  at  Mizinda 
is  of  especial  importance, 
as  it  is  the  only  harbour 
on  the  west  side  of  Lake 
Victoria     within     British 
territory.    It  is  formed  by 
the    indentation    of    the 
coast-line    known  as   Ka- 
banyaga    bay,    which    is 
completely  protected  to  the 
eastward     by    Busungwe 
island.     The  northern  en- 
trance is  narrowed  by  the 
fan-shaped  bar  thrown  out 
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by  the  Eagera  river  at  its  month.  This  bar  reduoes  the  entranoe  of 
the  harbour  to  a  narrow  width  of  deep  water,  and  is  an  effeotive 
protection  against  the  gales  from  the  north-east.  As  the  water  is  only 
from  3  feet  to  4  feet  deep  over  i^  the  seas  rolling  in  from  the  lake 
break  up  on  the  bar.  The  southern  entrance  is  also  narrow,  with  deep 
water.  Ifizinda  point,  projecting  slightly  into  the  harbour,  further 
improves  the  protection,  and  a  pier  run  out  at  this  point  would  enable 
steamers  to  come  alongside  without  difficulty.  The  gales  from  east  and 
south-east,  coming  from  the  open  lake,  are  extremely  violent  on  this 
coast.  For  the  security  of  shipping  on  the  lake,  a  good  harbour  is  of 
the  utmost  importance.  All  the  requisite  conditions  are  amply  fulfilled 
by  Mizinda  harbour. 

The  lake-shore  north  of  Point  Cbiasimbi  is  very  swampy,  and 
impracticable  for  landing  except  at  the  mouth  of  the  Bukora  river. 
This  river,  coming  from  the  small  lakes  in  Ankole,  is  choked  with 
papyrus  and  reeds  throughout  its  length,  but  can  be  navigated  in 
canoes  through  certain  winding  channels.  Near  the  mouth  are  a 
landing-stage  and  a  canoe  ferry  to  the  other  bank.  From  just  south 
of  Chiasimbi  point  to  the  mouth  of  the  Kagera  river  extends  a  beautiful 
beach  of  white  sand  resembling  that  of  the  sea,  backed  with  parklike 
country,  with  woods  and  groups  of  fine  trees.  At  Mizinda  point  a 
sharp  projection  of  rocky  ground  occurs,  forming  a  cliflf  about  150  feet 
in  height  on  the  eastern  edge.  Busungwe  island,  on  the  eastern  side 
of  the  harbour,  is  rocky,  uninhabited,  and  partially  covered  with 
vegetation  and  groups  of  trees.  From  Mizinda  point  southwards 
extends  another  long  white  sandy  beach  as  far  as  the  mouth  of 
Lnanyega  bay,  which  forms  another  splendid  harbour,  but  within 
German  territory.  From  here  southwards  towards  Bukoba,  the  lake- 
shore  consists  of  steep  rocky  headlands  with  small  indentations.  Here 
and  there  only  can  suf&oient  shelter  for  canoes  be  found. 

(To  he  continued,') 


THE  FRENCH  ANTARCTIC  EXPEDITION.* 

By  Dr.  JEAN  CHARCOT. 
I  AH  fully  sensible  of  the  honour  conferred  on  me  by  the  Koyal  Geo- 
graphical Society — an  institution  so  universally  and  justly  esteemed 
— in  asking  me  to  read  before  it  a  paper  on  the  French  Antarctic 
Expedition.  I  look  on  this  honour,  not  so  much  as  a  deference  paid 
to  the  expedition  itself  and  its  results,  as  to  the  efforts  made  to  secure 
them.  No  possible  comparison  can  be  made  between  our  little  excur- 
sion and  the  great  and  brilliant  English  expeditions,  and  it  is  not 


♦  Eead  at  the  Boyal  Geographical  Society,  June  26, 1905.    Map,  p.  592. 
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without  a  certain  trepidation  that  I  venture  to  addreas  you  on  onr 
achievements  within  a  few  months  of  the  return  of  the  Discovery  and  the 
Scotia.  Nevertheless,  I  have  not  hesitated  to  accept  the  opportanitj 
offered  me,  knowing  that  jou  will  make  every  allowance  for  our  ehort- 
oomiogs,  and  take  into  consideration  the  great  material  difficulties  that 
we  have  had  to  overcome. 

In  our  country,  which  yields  to  none  where  there  is  question  of 
explorations  in  Africa,  in  Asia,  and  in  South  America,  polar  expedi- 
tions had  been  neglected;  hence  even  the  present  undertaking  was 
favourably  received  only  by  a  very  small  circle.  It  had,  moreover,  to 
be  prepared  somewhat  hastily,  and  that  with  extremely  limited  means, 
especially  at  the  moment  of  departure.  I  hope  that  in  future  matters 
will  be  arranged  quite  differently,  and  that  henceforth  France  will 
take  her  part  with  the  other  great  nations  in  the  peaceful  struggle 
against  the  unknown.  Such  co-operation  cannot  but  tend  to  draw 
closer  the  ties  between  peoples  that  should  be  animated  by  feelings  of 
mutual  esteem  and  friendship. 

Owing  to  the  limited  means  at  our  disposal,  the  programme  adopted 
by  me  was  correspondingly  modest,  for  I  went  on  the  principle  that  it 
would  be  better  to  employ  all  our  resources  in  thoroughly  exploring  a 
narrow  corner,  and  thus  securing  trustworthy  documents  with  accurate 
observations,  than  wandering  listlessly  up  and  down  the  seas,  exhausting 
our  efforts  in  haphazard  researches  which  might  prove  more  satisfactoiy 
to  our  vanity,  but  would  assuredly  have  been  far  less  useful  to  soienoe. 

Tou  will  easily  understand  me,  when  I  say  that  it  is  impossible 
to  give  you  the  exact  fruits  of  our  mission  within  scarcely  a  fortnight  of 
our  return.  Our  packages,  with  notes,  documents,  and  collections,  have 
not  yet  been  opened,  and  the  fortnight  has  been  almost  entirely  occu- 
pied by  me  in  visits  and  in  taking  the  steps  which  were  required  after 
such  a  long  absence,  and  have  been  almost  as  tiring  as  the  preparations 
for  the  expedition,  certainly  more  so  than  the  expedition  itself.  Many 
long  months  will  be  needed  to  arrange  all  my  scientific  observations, 
years  almost  to  classify  and  study  the  collections,  and,  even  as  regards 
the  geographical  studies  and  discoveries,  I  think  it  would  be  premature 
to  give  results  that  cannot  claim  finality  until  we  have  carefully  gone 
over  our  notes  and  observations,  and  looked  up  and  studied  all  the  original 
charts  of  previous  expeditions  in  the  same  regions,  since  it  seems  to  ns 
that  these  charts  will  have  to  be  considerably  enlarged  and  modified  by 
our  researches.  Hence  I  hasten  to  assure  you  that  the  chart  whioh 
you  have  now  before  you  must  not  be  considered  as  anything  more  than 
a  mere  sketch,  hurriedly  drawn  to  enable  you  to  follow  the  various 
sections  of  our  voyage.  I  think  I  may  claim  that,  thanks  to  my 
associates*  zeal  and  competency,  the  scientific  documents  brought  back 
by  us  are  not  inconsiderable.  But  it  will  be  for  the  savants  who  may 
have  to  examine  them  to  give  their  opinion  on  their  value. 
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I  will  aooordinglj  here  giv^e  you  a  mere  gummary  of  our  labours. 
As  for  our  account  of  the  life  itself  of  the  expedition,  I  would  aak  a 
publio  aocustomed  to  the  story  of  the  great  polar  epopees  to  excuse 
me  for  dwelling  a  little  on  that  aspect  of  the  subject.  I  have  to  state 
with  almost  a  sense  of  shame  that,  owing  to  circumstances  quite  beyond 
my  control,  we  had  to  set  out  without  a  single  person  experienced  in 
the  navigation  of  ice-fields,  so  that  you  may  be  interested  in  knowing 
how  we  managed  to  get  through  at  all.  Necessity  is  the  mother  of 
invention,  and  we  may  sometimes  learn  something  from  the  shifts  to 
which  the  ignorant  are  driven   when   forced    to    struggle   through 


PANORAMA  OF  WANDEL,  WITH  THE  BAY  WHERE  THE  J*  FRAN9AIS  "  WINTERED. 

difficulties  without  the  aid  of  precedents  of  which  they  have  no  know- 
ledge. 

Our  general  programme  was  to  survey  the  north-west  coast  of  the 
Palmer  archipelago  (Haseau,  Li^ge,  Brabant,  Antwerp  islands);  to 
study  the  south-west  entrance  to  the  Gerlache  strait;  to  search  for 
a  land  wintering  station  in  that  region  as  far  south  as  was  possible 
with  the  state  of  the  pack-ice ;  to  make  excursions  in  spring,  and  in 
summer  to  continue  the  exploration  of  Graham  Land,  with  a  view 
especially  to  elucidating  the  question  of  the  Bismarck  strait,  and 
following  this  coast  as  far  as  Alexander  I.  Land.  During  the 
whole  of  this  campaign  we  had  to  occupy  ourselves  with  the  various 
operations  for  which  the  expedition  had  been  equipped.  In  a  word, 
we  had  to  Qontinue  and  complete  the  labours  of  the  Gerlache  and 
Nordenskjold  expeditions. 

2l2 
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To  carry  out  this  programme,  I  had  built  at  St.  Malo  a  small  ship 
of  245  toDSy  well  fitted  for  the  work  it  had  to  do.  Bailt  entirely  of 
oak,  strength  was  the  first  consideration;  the  berths  were  well  pro- 
tected against  cold,  and  special  care  was  taken  to  provide  proper 
accommodation  for  the  laboratory,  chart-room,  and  other  installations. 
Thanks  to  its  bnild,  the  ship  was  quite  seaworthy  and  well  snited  for 
navigating  the  ice-fields.  Unfortanately  the  engine,  the  best  we  conld 
get  for  onr  money,  was  not  strong  enough  for  the  work  to  be  done,  and 
its  defects  had  to  be  made  good  by  the  skill  and  energy  of  men  and 
officers.  The  navigating  and  scientific  instruments,  partly  bought  by 
me,  partly  lent  by  the  Government  or  given  by  private  persoos,  proved 
entirely  satisfactory.  I  took  special  care  with  the  clothing,  provisions, 
and  supplies  of  all  sorts ;  and  I  may  say  that  in  these  respects  few,  if 
apy,  expeditions  have  been  better  equipped  than  ours.  The  provisions 
were  abundant,  greatly  varied,  and  of  prime  quality,  partly  prepared 
in  France  under  our  iDspection,  while  certain  specialities  were  procured 
in  Germany,  England,  and  the  United  States. 

Onr  staff  comprised  six  unpaid  officers,  and  the  crew  fourteen  men, 
including  five  sailors,  three  stokers,  a  cook,  and  a  steward,  all  French 
except  one  Italian — an  Alpine  guide.  Of  the  staff,  M.  A.  Matha  had 
charge  of  the  hydrographio  department — astronomic  observations, 
chronometers,  study  of  tides  and  currents,  density  and  salinity  of  the 
marine  waters,  and  terrestrial  gravitation ;  Mr.  J.  Bey,  of  meteorology, 
terrestrial  magnetism,  and  atmospheric  electricity ;  M.  P.  P16neau,  of 
photography;  Dr.  J.  Tarquet,  of  zoology  and  botany;  H.  £.  Gaurdon, 
of  geology  and  glacial  phenomena ;  Dr.  J.  B.  Charcot,  of  bacteriology ; 
and  the  captain  of  the  Frangais,  medical  duties. 

We  sailed  from  Havre  on  August  15,  1903,  and  after  a  series  of 
mishaps  reached  Buenos  Ayres  on  November  16.  For  the  warm 
reception  received  from  the  Argentine  Bepublic,  both  on  our  arrival 
and  return,  I  shall  always  have  to  speak  in  terms  of  the  deepest 
gratitude.  Nothing  could  exceed  its  generous  welcome,  and  the  accom- 
plishment of  our  task  is  certainly  in  great  measure  due  to  the  Argentine 
people.  At  Buenos  Ayres  we  were  lucky  to  meet  Nordenskjold,  to 
whom  we  submitted  our  programme,  which  met  with  his  approval. 
Then,  a  few  days  before  our  departure,  we  made  the  acquaintance 
of  the  worthy  Mr.  Bruce  on  his  return  from  the  first  part  of  his 
interesting  expedition.  We  left  Buenos  Ayres  on  December  23,  and 
after  stopping  a  few  hours  at  New  Year's  island  to  pick  up  the  five 
dogs  lent  us  by  the  Argentine  Republic,  we  reached  Ushwaya,  where 
an  Argentine  transport,  driven  from  its  route,  brought  our  coal  and 
our  last  despatches. 

On  January  26  we  touched  at  Orange  bay,  the  point  where  the 
French  mission  of  the  Arromanche  passed  a  whole  year  (1882-83),  and 
carried  out  those  interesting  works  known  to  you.     After  taking  some 
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observations  ashore  and  making  sundry  researches,  we  set  sail  on 
January  27. 

After  a  fairly  smooth  passage  despite  two  days  of  high  gales,  we 
landed  at  Smith  island  (South  Shetlands)  on  February  1,  and  here 
came  upon  our  first  icebergs. '  Then  we  made  for  Low  island,  passing 
the  site  of  the  Williams  reef,  which  we  may  almost  say  has  no  existence, 
since  on  our  return  we  again  passed  the  same  spot  without  seeing  it, 
though  the  weather  was  quite  clear  on  both  occasions. 

I  find  it  impossible  to  give  you  the  substance  of  my  log-book 
without  mentioning  at  least  the  chief  names  of  my  precursors  in  the 
regions  we  are  now  about  to  enter. 

In  1819-21,  Alexander  I.  Land  was  disooTcred  by  Bellingshausen. 
Foster  (1828-29)  was  followed  by  the  remarkable  expedition  of  Biscoe 
(1832),  to  whom  belongs  by  right  all  the  west  coast  of  Graham  Land. 
Our  countryman,  Damont  d'Drville  (1837-40),  led  the  way  for  the 
Grerman  whaler  Dallmann  (1873-74),  who  reported  the  strait  by  him 
named  Bismarck,  besides  various  other  points  in  the  Palmer  archipelago. 
In  1893-94,  thanks  to  quite  exceptionally  favourable  weather  in  the 
month  of  November,  the  whalers  Evensen  and  Pedersen  were  able  to 
approach  nearer  to  Alexander  I.  Land  than  any  other  navigator. 
Lastly,  in  1897-99,  the  well-conducted  Belgian  expedition  under 
Qerlache  marks  an  era  in  Antarctic  expeditions,  distinguished  by  the 
discovery  of  Gerlache  strait  and  the  leader's  first  wintering  station. 

On  February  2,  3,  4,  5  we  coasted  the  north-west  side  of  Palmer 
archipelago,  and  made  a  rough  survey  of  its  hydrography.  During 
those  four  days  we  were  greatly  impeded  by  snow-storms  and  fogs,  and 
especially  by  troubles  with  our  boiler.  Numerous  BalaBuopterse  were 
met.  On  the  6th,  continuiog  the  same  course,  and  passing  many  reefs 
and  icebergs,  we  entered  Biscoe  bay,  and  during  the  night  anchored  off 
Cape  Errera.  On  the  7th,  making  our  way  in  splendid  weather  through 
numerous  floes,  we  reached  Flanders  bay,  but  could  find  neither  anchor- 
age nor  shelter,  its  shores  being  covered  with  a  thick  fringe  of  ice.  We 
then  made  for  Lemaire  channel,  but  were  baffled  by  the  winds  and  floes, 
and  had  to  return  to  Flanders  bay,  where  we  managed  to  moor  the  ship 
to  the  banquise  (ice-fringe)  by  means  of  the  ice-anchors.  Here  we 
remained  eleven  days,  repairing  the  condenser  and  boiler,  and  making  a 
few  short  excursions  round  about. 

On  the  19th  we  set  sail  and  went  in  search  of  a  good  site  for  erect- 
ing a  cairn  on  Wincke  island.  Next  day  we  found  a  suitable  position 
in  the  Nenmayer  channel,  where  we  raised  the  cairn,  and  not  far  off 
passed  the  night  in  a  little  inlet  with  good  anchorage,  close  to  a  rookery 
of  penguins.  This  place,  being  too  sheltered,  would  be  of  no  use  for 
taking  observations  during  the  winter. 

On  the  21st  we  entered  the  Lemaire  channel,  which,  however,  we 
found  blocked  with  ice  in  the  latitude  of  the  southern  extremity  of 


Digitized  by 


Google 


502  THX  FB£NCH  AKTABCTIC  EXPEDITION. 

Wandel.  We  then  tried  to  tarn  this  island,  but  after  passing  it  found 
ourselves  again  ioe-bound,  and  had  to  return,  anehoriug  in  a  little  oove 
whioh  we  had  noticed  when  passing. 

On  the  22nd  we  again  essayed  to  advance  southwards,  and  reached 
an  eminence  amid  the  floes  and  reefs,  from  the  summit  of  whioh  we 
clearly  saw  that  no  advance  was  then  possible  in  that  direction.  So  we 
returned  to  Wandel,  where  we  remained  two  days  patching  up  the 
boilers.  Starting  on  the  25th  in  search  of  the  Biscoe  islands,  we  forced 
our  way  through  the  ice,  and  by  nightfall  readied  the  relatively  open 
sea.  On  the  26th  we  again  encountered  a  banquise  near  Pitt  island, 
and  tried  to  penetrate  through  the  ice  to  the  neighbouring  islands. 

On  the  27th,  our  efforts  to  make  Graham  Land  being  thwarted  by 
the  increasing  thickness  of  the  ice,  and  finding  no  shelter  under  the 
cliffs,  we  had  to  retrace  our  steps,  and  next  day  again  doubled  Pitt  island. 
But  here,  being  struck  by  a  fierce  squall  from  the  north-east,  we  had 
to  remain  four  days  at  the  north-east  cape,  enveloped  in  snows  and 
fogs  and  beset  by  icebergs. 

On  March  3rd  the  fogs  lifted,  and,  a  calm  setting  in,  we  again  made 
Wandel  island,  anchoring  in  the  old  inlet.  The  season  being  now 
advanced,  and  all  our  efforts  having  failed  to  find  another  shelter,  we 
decided  to  pass  the  winter  in  this  haven,  which  abounds  in  seals, 
cormorants,  and  penguins,  and  is  well  sheltered  from  all  points  except 
perhaps  the  north-east.  Here,  also,  we  could  easily  land  and  set  up 
all  the  structure  needed  for  our  operations,  and  for  our  safety  in  case 
of  any  damage  to  the  ship. 

I  had  one  of  the  anchor  chains  drawn  across  the  inlet  and  made 
fast  to  the  rocks  on  both  sides  in  order  to  stop  the  drifting  ice,  and  this 
in  its  turn  served  as  a  breakwater  against  the  northern  winds.  The 
ship,  which  was  thus  thoroughly  protected,  had  some  6  or  7  feet  of  water 
at  its  prow,  and  over  20  at  the  stem,  so  that  there  was  nothing  to  fear 
from  the  large  icebergs. 

We  at  once  set  to  work  with  our  winter  installations,  fixing  our 
portable  house,  and  in  the  ice  close  by  excavating  two  large  stores 
roofed  with  shingles  and  canvas.  Here  we  stowed  the  provisions,  and 
constructed  two  Eskimo  snow-houses,  which  also  served  to  k^p  meat 
and  a  reserve  stock  of  seal,  which  was  largely  consumed  both  by  the  men 
and  exclusively  by  the  dogs.  The  large  whale-boat  reversed  afforded 
shelter  to  the  petroleum  casks,  and  the  smaller  boats  were  kept  ready  to 
be  launched  at  a  moment's  notice  for  exour^ons  and  fishing. 

Two  structures,  one  in  stone  and  canvas-roofed,  the  other  in  wood 
with  copper  riveting,  both  provided  with  plastered  sandstone  pillars  and 
covered  with  marble  slabs,  served  for  magnetic  observations.  Another 
pillar,  enclosed  in  a  tent,  was  intended  for  observations  with  the  quadrant 
or  sextant.  Corresponding  arrangements  were  made  on  board,  and  the 
chain  drawn  across  the  inlet  was  so  firmly  fixed  that  it  successfully 


Digitized  by 


Google 


THJE  FRENCH  ANTARCTIC  EXPEDITION.;  503 

resiBted  the  attaoks  of  the  ioe  drifting  against  it  in  the  form  of  floes 
and  even  little  ioebergs  piled  up  to  an  incredible  size.  Still  the  swell 
driving  before  the  fieroe  north-easters  at  times  caused  not  a  little 
anxiety,  especially  for  the  safety  of  the  ship.  But  it  was  soon  found 
that,  thanks  to  the  trend  of  the  current,  the  lightest  southern  breeze, 
and  even  a  mere  calm,  sufficed  to  clear  the  inlet  of  the  accumulated  ice, 
however  thick  it  might  be,  except  in  the  month  of  July.  We  were 
surrounded  with  ice  formed  on  the  spot,  and,  in  the  spring,  with  floes 
and  the  debris  of  icebergs  which  had  accumulated  and  become  cemented 
together  over  a  large  area.  I  consider  that,  if  a  vessel  were  minded 
to  winter  again  at  Wandel,  it  would  be  in  perfect  safety  if  it  took  the 
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same  precautions  as  we  did.  It  would  need  to  be  provided  with  a 
powerful  wire  hawser  or  chain  cable  fitted  with  floats,  the  whole  kept 
ready  to  be  stretched  in  front  of  the  chain,  at  a  distance  of  some 
20  yards,  and  so  to  imprison  the  ice.  The  southerly  winds,  being 
always  less  violent,  and  being  besides  kept  off  by  the  shelter  of  the 
land,  would  never  have  sufficient  force  to  break  the  dyke  so  formed,  as 
we  were  able  to  ascertain  from  our  experience  with  simple  rope  moorings. 
There  is  no  fear  of  being  boarded  by  really  large  icebergs,  on  account 
of  the  slight  depth  of  water  in  our  bay. 

A  road  sufficiently  wide  to  allow  of  the  passage  of  the  sledges  was 
speedily  niade  at  the  outset,  affording  an  easy  communication  with  the 
land.  Under  these  conditions  the  winter  was  passed  in  complete  security, 
apart  from  certain  alarms  on  the  occasion  of  storms  from  the  north-east, 
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and  in  the  most  perfect  oomfort.  Besides  the  plentiful  stores  taken 
with  us,  the  seals,  killed  in  some  numbers  at  the  beginning  of  winter 
and  kept  in  the  ioe,  never  failed  us,  though  it  should  be  noted  that  we 
sometimes  went  several  weeks  without  securing  any.  The  meat  is 
excellent,  and  the  fat  proved  very  luseful  for  melting  large  quantities 
of  ioe.  At  Hovgaard  island  there  are  many  more  seals  than  at  Wandel, 
but,  except  at  Flanders  bay,  we  never  saw  any  but  single  individuals 
or  small  groups  of  from  two  to  six.  The  cormorants,  whioh  were 
equally  good  eating,  never  left  us ;  while  the  penguins,  although  they 
abandoned  their  rookery  at  the  beginning  of  winter,  frequently  returned 
to  the  island  in  some  numbers,  except  in  August  and  September. 
During  the  whole  winter  the  sheath-bills  (Chionis)  lived  around  the 
vessel  like  chickens  or  pigeons,  eatiug  the  fragments  thrown  overboard. 
Lastly,  we  obtaioed  a  considerable  number  of  good  fish,  either  from  the 
open  water  or  from  holes  made  in  the  ice,  not  to  speak  of  the  barnacles 
easily  gathered  from  the  rocks. 

The  scientific  work  was  prosecuted  without  intermission  throughout 
the  winter,  and  to  the  satisfaction  of  all,  thanks  to  the  comfortable 
and  convenient  equipment  of  the  vessel.  We  also  took  care  to  provide 
occupation  and  amusement  for  the  men  apart  from  their  regular  work. 
In  the  evenings  we  held  classes  for  them,  and  I  even  gave  them  a 
course  of  instruction  in  English.  Concerts,  lectures,  or  readings  of 
poetry  also  took  place  on  Sunday  evenings.  Perfect  harmony  prevailed, 
and  the  best  of  spirits  and  good  humour  were  maintained  throughout 
the  expedition.  From  April  27  to  August  15,  in  order  to  make  the 
most  of  the  scanty  daylight,  the- ship's  chronometers  were  always  set 
80  as  to  mark  five  o'clock  at  the  moment  when  twilight  ceased,  and  as 
this  harmless  fraud  was  perpetrated  from  day  to  day,  the  crew  were 
not  even  conscious  of  it. 

The  winter  was  relatively  mild,  the  lowest  temperature  having 
been  -  38*^  C.  •  ( —  30*''4  Fahr.)  ;  but  the  variations  were  excessively 
sudden,  a  rise  from  -30°  to  -3°  C.  (-22°  to  +  26''-6  Fahr.)  within 
a  few  hours  beiug  no  uncommon  occurrence,  and  always  bringiug  in 
its  train  violent  gales  from  the  north-east,  accompanied  by  snow  and 
hoar-frost,  and  often  lasting  a  long  time.  Winds  from  other  quarters 
were  never  very  violent,  and  were  generally  aoompanied  by  fine  weather. 
In  summer  the  temperature  was  nearly  always  comparatively  low, 
and  if  the  north-easterly  gales  were  of  less  duration,  they  were,  on  the 
other  hand,  much  more  frequent.  Duriug  the  winter,  as  far  as  we 
could  see  in  Belgica  strait,  the  water  was  constantly  open,  although 
often  encumbered  by  floes  and  icebergs.  The  open  sea  to  the  west  and 
south-west  was  frozen  as  far  as  we  could  see,  but  an  expanse  of  several 
miles,  at  one  time  open,  at  another  frozen,  but  always  impassable  either 
on  foot  or  in  boats,  separated  us  from  this  pack-ice.  To  the  south  the 
ice  appeared  more  stable,  from  Hovgaard  island  onwards,  but  ioe  of  the 
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strait  whioh  separated  us  from  this  island  was  constantly,  within  a  few 
hours,  being  broken  up  with  the  north-easterly  gales. 

It  was  not  till  May  12  that  we  were  first  able  to  venture  on  this 
ioe,  but  it  was  again  and  again  broken  up  after  this,  and  though  we 
had  reached  Hovgaard  on  May  30,  we  oould  not  do  so  again  until 
July  4.  During  July  we  continued  our  preparations  for  a  forty  days' 
trip  which  we  meant  to  undertake  on  August  15,  but  on  the  second  of 
that  month  the  ice  was  once  more  broken  up,  and  in  spite  of  all  our 
efforts  we  did  not  succeed  in  reaching  Hovgaard  in  a  whaleboat  until 
September  6.  We  arranged  a  comfortable  shelter  under  a  rock,  and 
deposited  a  month's  provisions,  but  just  then  the  pack  to  the  south 
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became  impracticable,  1  returned  to  Hovgaard  on  October  24,  on  a 
thin  floe,  and  this  was  entirely  broken  up  by  a  gale  only  a  few  hours 
after  my  return. 

On  October  28  we  undertook  a  several  days'  excursion  in  a  whale- 
boat,  and  formed  a  depof.  We  had  very  bad  weather  throughout  the 
early  part  of  November,  but  on  the  10  th  M.  Gourdon  and  the  guide 
Dayne  effected  the  difficult  ascent  of  one  of  the  peaks  of  the  southern 
massif  of  Wandel  island.  Numerous  other  excursions  were  made,  but 
the  state  of  the  ice  and  the  bad  weather  proved  great  hindrances.  On 
November  24  our  usual  party,  consisting  of  two  sailors,  with  MM. 
Pleneau,  Gourdon,  and  myself,  started  in  the  whaleboat,  which,  with 
twenty  days'  provisions,  weighed  9000  kilos.  (20,000  lbs.).   From  the  first 
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we  bad  a  struggle  with  the  ice,  and  during  almost  the  whole  excursion 
we  had  to  draw  the  boat  along  over  ioe  whioh  hardly  bore  its  weight, 
and  oovered  with  a  thiok  layer  of  melted  snow,  whioh  forced  us  to  walk 
with  the  water  up  to  our  knees.  Often  we  had  to  break  the  ice  for 
long  distances  in  front  of  the  boat,  getting  frequent  baths  as  we  did  so. 
During  the  twelve  days  that  this  strenuous  labour  lasted  we  worked 
from  ten  to  eighteen  hours  consecutively,  economizing  our  food  as  much 
as  possible.  We  reached  an  island  south  of  Cape  Tuxen,  and,  favoured 
by  very  clear  weather,  we  were  able  to  survey  and  photograph  from  six 
different  points  the  whole  coast  from  Wandel  to  the  Biscoe  islands. 
The  strait  which  was  thought  by  De  Gerlache  to  possibly  exist  behind 
Cape  Tuxen  has  really  no  existence.  However,  I  can  almost  say  for 
certain — as  our  hydrographical  labours  seem  calculated  to  show — that 
the  entrance  to  the  Bismarck  strait,  reported  by  the  German  whaler 
Dallmann  in  1873,  exists  in  pretty  much  the  spot  where  he  placed  it ; 
only  the  general  direction  of  the  strait  itself,  which  has  been  merely 
indicated  by  geographers  at  a  venture,  is  not  that  given  on  our  maps, 
especially  tiiat  of  Stieler. 

Meanwhile  work  was  actively  prosecuted  on  board  the  ship,  which 
remained  fixed  in  a  wide  and  thick  field  of  pack-ice,  but  this  began 
to  loosen  at  the  edges,  and  the  ship  commenced  to  open  a  channel. 
At  the  same  time  the  guide,  Pierre  Dayn6,  ascended  to  the  summit  of 
the  southern  massif  of  Wandel.  On  December  10  the  channel  in  the 
ioe  was  begun  by  means  of  melinite,  and  by  the  use  of  saws,  spades,  and 
crowbars.  On  the  morning  of  the  17  th  it  reached  the  stem  of  the 
vessel,  and  as  the  ice  was  no  longer  supported,  it  began  to  float  away 
under  the  impulsion  of  a  strongish  south  wind,  and  the  ship  became 
completely  free.  A  Renewed  trial  of  the  boiler  having  given  just 
enough  pressure,  there  was  nothing  to  delay  the  start  for  Wincke  island, 
in  order  to  change  the  record  before  continuing  our  explorations,  when 
once  we  had  secured  a  fine  day  for  the  completion  of  certain  observa- 
tions. We  left  behind  at  our  winter  station,  a  small  house  in  sections, 
measuring  10  feet  by  11  feet  6  inches,  about  200  litres  of  alcohol, 
375  boxes  of  condensed  milk,  50  of  sorrel,  and  a  boat.  We  left  also  the 
magnetic  observatory,  with  its  pillar  inside,  as  well  as  the  pillar  outside 
the  stone  house.*  The  tide  datum  was  a  horizontal  line  with  the 
letter  F  above  marked  on  a  perpendicular  rock  at  the  point  M  of  the 
plan  which  we  left. 

On  December  25,  the  men  made  merry  around  a  Christmas-tree 
brought  with  us  from  France.  Our  bay  had  for  two  days  been  some- 
what blocked,  but  a  change  of  wind  during  the  night  caused  the  ioe  to 
move  away  rapidly.  At  8  a.m.  the  fires  were  lighted,  and  we  hastened 
to  get  on  board  the  cables,  ice-anchors,  etc.    At  5.30  p.m.  we  set  sail, 

*  The  obserTationB  taken  on  these  pillan  ore  marked  C.  B.  ("  Oabane  en  boia  **) 
and  P.  E.  (**  Pilier  ext^rieure  ")  respeotiyely. 
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and  made  the  passage  in  fine  weather  with  a  breeze  from  the  south-east, 
though  oooasionally  obliged  to  force  our  way  through  the  ioe.  We 
thus  arrived  without  difficulty  at  the  small  bay  where  we  had  already 
anchored  in  February  (Wincke  island,  Neumayer  channel). 

Here  we  were  detained  by  a  southerly  wind,  which  caused  the  ice 
to  accumulate  at  the  entrance  to  our  anchorage,  and  also  brought  with 
it  bad  weather.  The  guide  Dayne  and  Jabet  ascended  a  peak  in 
the  neighbourhood,  while  Qourdon  and  I  ascertained  that  the  cairn 
placed  by  us  in  Neumayer  channel  was  in  good  condition.  Gh>urdon 
also  crossed  a  pass  which  gave  him  a  view  of  Belgica  strait,  then  free 
from  ice.  On  January  3  a  gale  from  the  north-east  began  to  free  the 
entrances  to  our  bay,  and  the  following  day,  it  being  calm,  although 
the  barometer  continued  to  fall,  we  started  at  3  p.m.  and  changed  the 
record  left  in  the  cairn  on  Neumayer  channel  as  we  passed.  Becoming 
enveloped  in  fog,  we  entered  Scholaert  channel  somewhat  by  guess- 
work, and  getting  a  glimpse,  when  the  fog  lifted,  of  a  wide  and  deep 
bay  on  the  port  side,  we  decided  to  seek  shelter  in  it,  as  the  weather 
was  very  threatening.  The  bay  was  surrounded  by  high  ice-cli£&,  and 
filled  with  floes  and  icebergs  of  all  sizes.  We  found  no  anchorage  or 
place  where  we  could  moor  the  ship,  but,  being  well  sheltered  by  the 
surrounding  mountains,  we  remained  under  steam  in  the  lee  of  a  small 
island. 

The  next  day,  January  5,  some  strong  gusts  from  the  north-east 
compelled  us  to  seek  the  excellent  though  dangerous  shelter  of  the 
ice-cliff.  We  made  an  attempt  to  start  at  3.30  p.m.,  but  were  driven 
back  to  our  shelter  until  the  next  morning,  when,  in  fair  weather,  we 
entered  Scholaert  channel  and  did  some  hydrographical  work  at  several 
stations.  Coasting  the  north  side  of  Antwerp  island,  we  steered  west, 
avoiding  the  breakers  through  which  we  had  passed  unconsciously  in 
February  during  a  fog.  There  was  a  strong  swell  from  the  north-west, 
and  icebergs  were  numerous,  while  in  the  evening  we  had  to  force  a 
way  through  some  3  miles  of  heavy  pack.  On  the  7  th  we  put  out 
our  fires,  and,  with  the  help  of  a  north-easterly  breeze,  steered  south- 
east with  all  sails  set.  At  6  a.m.  we  saw  clearly  the  summit  of  Mount 
William,  and,  skirting  the  ice  within  sight  of  the  coast,  came  in  sight 
of  one  of  the  most  northerly  of  the  Biscoe  islands.  On  the  8th  we  had 
north-easterly  squalls,  with  snow,  and,  scudding  with  three  sails  set, 
had  a  narrow  escape  as  we  passed  between  two  huge  icebergs.  Two 
days  later  we  took  advantage  of  a  fine  interval  to  steer  more  to  the 
south,  but  the  weather  and  the  ice  soon  became  as  bad  as  ever,  and  we 
held  on  to  the  south-west.  The  men  had  a  hard  time,  the  ropes  and 
deck  being  covered  with  ioe,  the  sea  choppy,  while  snow  and  fog 
succeeded  each  other  without  a  break. 

On  the  evening  of  January  11  we  reached  the  edge  of  very  close 
pack-ice,  which  was  studded  with  numerous  icebergs,  and  extended  as 
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far  as  we  could  see.  We  sounded,  and  found  a  depth  of  250  fathoms. 
At  8  o'clock  there  appeared  to  the  south-east  a  very  high  land — 
Alexander  I.  Land.  Daring  the  night  we  remained  at  anohor,  and  the 
following  morning  continued  along  the  edge  of  the  pack-ice,  which  we 
had  little  hope  of  being  able  to  enter.  However,  at  1  a.m.  on  January  13, 
in  spite  of  the  great  swell,  the  large  ice-floes,  and  icebergs,  we  cat  into 
the  pack.  Our  adyanoe  was  very  slow,  and  before  long  the  ice  became 
so  compact  that  we  were  unable  to  move.  To  reach  the  land  was  abso- 
lutely impossible,  and  it  was  with  great  difficulty  that  we  freed 
ourselves.  In  the  evening  we  again  saw  Alexander  I.  Land,  and  a 
high  summit  much  nearer  was  observed  to  the  south-east  Shortly 
afterwards  a  long  chain  of  mountains  was  visible  still  farther  to  the 
east.  I  decided  to  continue  along  the  pack  to  the  eastward  in  the 
endeavour  to  find  a  weak  place  which  might  allow  us  to  reach  the  land. 

At  8  o'clock  on  January  14,  we  perceived  a  rocky  triangular  summit 
a  comparatively  short  distance  away,  in  the  direction  in  which  we  were 
steering.  Early  the  following  morning  we  attempted  to  force  our  way 
into  the  very  compact  and  extended  ice  which  separated  ns  from  the 
land,  which  now  seemed  to  stretch  away  to  the  eastward  in  the  form 
of  a  promontory.  This  is  a  high  chain  of  mountains  on  a  base  of  ice 
and  snow,  a  continuation  of  that  which  we  had  seen  in  the  previous 
evening.  With  great  difficulty  we  managed  to  force  our  way  into  the 
ice,  and  scarcely  a  mile  from  the  land  we  found  a  narrow  channel  of 
open  water.  The  coast  appeared  to  form  a  cliff  of  jagged  ice,  and  pre- 
sented no  point  at  which  it  was  possible  to  land.  We  steered  towards 
the  promontory  to  the  east,  with  the  intention  of  approaching  the  land 
from  the  south-west,  if  the  channel  did  not  dose  up. 

We  proceeded  some  10  miles,  and  were  about  a  mile  from  land 
when,  in  passing  a  large  tabular  iceberg  of  more  than  150  feet  high, 
the  ship  received  a  terrible  shook,  striking  four  or  five  times  with  great 
violence  and  freeing  herself  before  the  engines,  which  had  been 
reversed,  could  produce  any  effect.  The  bows  were  taking  water,  and 
the  pumps  were  immediately  got  to  work.  Our  situation  was  a  bad 
one,  as  no  landing  could  be  made  on  this  coast,  and  other  submerged 
rocks  might  be  encountered ;  besides,  there  was  the  possibility  of  the 
ice  closing  up,  and  if  it  was  necessary  to  continue  pumping,  it  would 
be  impossible  to  risk  wintering  on  board,  so  it  became  urgent  that  we 
released  ourselves  from  the  ice  quickly.  We  could  not  count  on  our 
engines,  as  they  had  been  damaged,  but,  favoured  by  a  north-east  wind, 
and  profiting  by  the  small  channels,  we  proceeded  with  infinite  caution 
to  retraverse  the  pack-ice.  Several  hours  of  clear  weather  fortunately 
permitted  us  to  accurately  fix  our  position,  and  survey  and  draw  care- 
fully this  new  but  inhospitable  coast.  While  thus  engaged  the  pumps 
were  kept  working,  each  taking  his  turn  willingly,  following  the  good 
example  set  by  MM.  Pleneau  and  Gourdon,  who  worked  with  the  men. 
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In  spite  of  our  damage,  we  decided  to  try  and  regain  one  of  our 
known  anchorages,  and  continue  as  mnch  as  possible  the  hydrography 
of  the  coast.  The  state  of  the  ice  and  our  damaged  condition  would 
not  allow  us  to  proceed  further  south,  at  least  for  the  moment,  so  it 
remained  for  us  to  continue  the  work  in  the  region  where  we  were,  and 
even  a  little  to  the  north. 

On  January  19  we  steered  towards  the  land,  which  we  were  soon 
able  to  distinguish,  and  at  10  a.m.  entered  a  large  bay  enclosed  by 
large  islands,  separated  from  us  by  thick  pack-ice,  which  we  endeavoured 
to  pierce,  but  its  thickness  increased,  and  the  icebergs  came  so  close 
that  we  gave  up  the  attempt.    No  opening  could  be  seen  anywhere. 
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and  neither  the  coast  nor  islands  appeared  to  offer  a  landing-place. 
The  weather  became  stormy,  and  the  wind  blew  strongly  from  the 
north-east ;  but  although  we  were  surrounded  with  icebergs,  we  were 
comparatiyely  sheltered  by  the  pack  and  the  islands,  which  were  evi- 
dently Biscoe  islands,  and  we  decided  to  remain  here  during  the  gale. 
In  the  morning  the  weather  cleared,  and  we  left  our  anchorage  and 
steered  towards  the  north,  following  the  edge  of  the  pack,  only  to 
encounter  heavy  seas  and  thick  fog,  which  lasted  three  days. 

On  January  24,  during  a  short  clearance  we  saw  to  starboard  some 
breakers,  then  a  reef,  and  further  away  a  cap-shaped  island  surrounded 
by  reefs,  probably  the  most  northerly  of  the  Biscoe  group.  On  January 
26  we  saw  Mount  William  to  the  soutl^-east,  about  75  miles  distant. 
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We  continued  along  the  land  in  the  direction  of  Soholaert  channel,  of 
which  we  wished  to  complete  the  hydrography.  Whilst  the  weather 
permitted,  we  oontinned  the  survey  we  had  already  begun  of  this 
channel,  and  fixed  the  position  of  the  group  of  islands. 

On  January  29  we  entered  Belgioa  strait,  but  a  strong  wind  from 
the  south-west  retarded  our  progress,  already  none  too  rapid,  but 
shortly  after  midday  we  anchored  in  a  small  harbour,  which  we  had 
provisionally  named  Port  Penguin. 

The  men  were  weakened  by  the  excessive  fatigues  of  the  hard 
voyage  we  had  made,  and  the  results  of  the  winter  had  made  itself  felt 
upon  their  health.  Nearly  all  were  enfeebled  and  ate  little ;  but  none 
complained,  and  kept  in  good  spirits.  From  February  8  to  11  the 
weather  was  magnificent,  but  up  till  then  it  had  not  ceased  to  be  bad. 
The  men  were  able  to  rest  and  nurse  themselves,  these  last  days  of 
sunshine  especially  benefiting  everybody. 

The  repairs  to  the  engines  were  finished,  and,  profiting  by  the  trans- 
parency of  the  water,  we  were  able  to  estimate  the  damage  to  the  bows 
of  the  ship,  which  was  serious  enough,  perhaps  more  serious  than  we 
had  thought. 

While  in  this  excellent  harbour  everything  was  put  in  order  on 
board  the  ship,  and  the  water-tanks  filled.  Every  day  we  fished  and 
,  caught  a  score  of  large  and  excellent  fish.  The  guide  Dayne  and  the 
storekeeper  Jabet  accomplished  in  twenty-two  hours  a  very  laborious 
and  dangerous  ascent  of  the  highest  summit  of  Wincke,  about  5000 
feet.  I  decided  to  give  to  this  peak  the  name  of  Louis  de  Savoie,  the 
first  man  to  climb  it  being  a;ii  Italian. 

On  February  1 J  we  tried  our  engines,  which  worked  almost  satis- 
factorily, and  dxlabled  us  to  weigh  anchor  and  proceed  to  Biscoe  bay. 
Favoured  by  magnificent  weather,  we  reached  the  end  of  the  bay  before 
a  rocky  peninsula,  which  is  almost  certain  to  be  the  place  where  Biscoe 
landed.  We  took  several  photographs  in  the  historic  bay,  which  Biscoe 
would  certainly  have  done  had  he  had  a  camera.  In  the  evening  we 
regained  our  anchorage. 

We  afterwards  returned  through  Belgica  strait,  where  we  again 
had  to  struggle  against  fog  and  bad  weather  from  the  north-east, 
and  after  remaining  to  make  a  survey  of  the  narrow  channel  which 
separates  Liege  island  from  Brabant  island,  we  followed  the  coast  of 
Hoseason  island,  discovered  by  Foster  in  1829.  We  landed  near  Gape 
Possession,  where  various  work  was  executed,  and  after  a  rapid  survey 
of  the  neighbouring  islands,  which  agrees  with  that  of  the  commander 
of  the  Uruguay^  Captain  Qalindez,  we  said  Au  revoir  to  the  Antarctic, 
leaving  the  last  iceberg  at  Low  island. 

We  anchored  on  March  4  at  Puerto  Madryn,  where  we  learned  with 
surprise  of  the  anxiety  which  prevailed  on  our  account,  and  I  take 
advantage  of  this  occasion  to  thank  all   those  who  have  sought  to 
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reassnre  us,  and  in  partionlar  Mr.  BernaooM,  from  whom  I  have 
oontraoted  a  large  debt  of  gratitude. 

It  was  mj  intention  to  tell  yon,  at  the  beg^ning  of  this  meetiog, 
that  it  is  impossible  to  give  yon  for  some  time  the  soientifio  resnlts 
of  onr  expedition ;  however,  I  shall  be  pleased  to  send  the  Sooiety  a 
list  of  the  work  done,  together  with  some  of  the  resnlts  which  are 
already  known. 

Hydrography. — A  regular  triangnlation,  departing  from  a  measured 
base,  has  been  effected  from  our  winter  quarters,  the  island  Booth- 
Wandal,  in  a  radius  from  2  to  5  miles.  From  the  extreme  stations  of 
this  set  of  triangles  we  were  able  to  take  bearings  of  different  peaks 


CAPE   BENARD. 


from  30  to  40  miles  distant,  which  will  permit  the  placing  of  these 
points  with  considerable  accuracy.  On  these  positions  rest  the  compass 
surveys  executed  afterwards,  either  in  the  changes  of  the  ship's  position, 
or  on  the  spring  journey  to  the  south.  A  region  of  30  to  50  miles 
around  Wandel  island  was  thus  determined  by  triangnlation. 

The  other  positions  of  the  coasts  surveyed  were  determined  by 
means  of  positions  at  sea  resting  on  astronomical  observations.  These 
are — to  the  north,  the  exterior  contour  of  the  Palmer  archipelago  and 
Scholaert  channel ;  to  the  south,  Biscoe  islands  and  two  still  unknown 
portions  of  Graham  Land,  of  about  30  miles  each.  It  is  interesting,  in 
regard  to  the  islands  bearing  his  name,  to  remark  that  Biscoe  only  fixed 
Pitt  and  Adelaide  islands,  and  was  content  to  indicate  between  these 
two  islands  a  chain  of  smaller  islands  covered  with  an  ice-cap.     Pitt 
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island  is  given  in  three  different  positioDs  in  English  and  German 
publications  and  in  the  Admiralty  charts.  These  positions  differ 
between  them,  either  1°  in  latitude  or  longitude.  The  result  is  a  great 
uncertainty  about  the  position  of  Bisooe  islands,  which  Gerlaohe  passed 
without  seeing  in  that  which  is  assigned  to  them  on  the  British 
Admiralty  charts.  We  have  not  obviously  been  able  to  survey  these 
islands  completely,  the  straits  which  separate  them  being  completely 
blocked  with  ice,  but  we  have  been  able  to  fix  their  exterior  contour, 
giving  their  breadth,  which  is  the  most  important  point  for  navigation. 
They  lie  close  to  Graham  Land.  The  survey  of  the  exterior  coasts 
of  the  Palmer  archipelago  completes  entirely  the  geography  of  that 
region,  in  conjunction  in  the  north,  centre,  and  south  with  the  map 
of  Gerlache  strait  drawn  by  the  Belgica  expedition.  We  were  able  to 
identify  to  the  north  Hoseason  island  and  Cape  Possession,  determined 
by  Foster  and  Kendall  in  1829  ;  to  the  south,  Bismarck  estuary,  sighted 
in  1873  by  the  ^whaler  Dallmann,  and  undoubtedly  before  him  by 
J.  Biscoe,  who  landed  there  in  1832,  in  the  bay  which  bears  his  name, 
probably  on  the  same  rocks  where  we  had  a  hydrographic  station. 

Finally,  we  were  able  to  set,  on  good  astronomical  observations,  the 
bearings  of  Alexander  I.  Land,  to  which  the  ice  prevented  our  approach. 

The  rate  of  the  chronometers  was  determined  during  the  winter  by 
means  of  the  sextant  observations  of  M.  Claude.  Our  chronometers 
were  kept  in  an  almost  constant  temperature,  and  maintained  a  very 
regular  rate.  One  may  hope  in  deducing,  by  the  comparison  of  the 
time  of  arrival  and  of  departure,  an  exact  longitude  for  our  winter 
quarters. 

Tides, — The  rigime  of  tides  was  studied  by  means  of  a  registering 
tide-gauge,  which  was  working  for  about  six  months.  The  tides  are 
feeble  (about  5  feet  being  the  maximum),  but  very  regular,  contrary  to 
the  nautical  instruction  in  vogue.  The  cause  of  this  irregularity  is, 
that  they  have  a  regime  of  diurnal  preponderance,  while  the  tides  in 
the  neighbourhood  of  Cape  Horn  and  South  Georgia  are  semi-diurnal. 
Treated  by  the  method  of  harmonic  analysis  of  Prof.  Darwin,  the  obser- 
vations of  the  fifteen  first  days  served  to  predict  with  considerable 
exactness  the  tide  of  a  day  determined  five  months  later.  The  obser- 
vations collecled  will  allow  us  to  calculate,  by  the  above  method,  the 
principal  waves  composing  the  tides  at  the  point  studied.  We  took 
also  some  tidal  observations  at  two  other  points — Wincke  island  and 
Flanders  bay. 

Colour  and  Density  of  Sea-water  and  Sea-ice, — During  our  winter, 
samples  of  sea-water  and  sea-ice,  at  different  periods  of  formation,  were 
collected  and  tested  during  the  voyage.  The  density  was  measured  by 
means  of  a  Buchanan  areometer ;  the  proportion  of  chlorine  by  the 
Mohr-Bouquet  de  la  Grye  method. 

Gravity  Observations, — We  possessed  one  of  M.  Bouquet  de  la  Grye's 
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comparison  pendulumB,  by  means  of  whioh  seven  series  of  measurements 
were  made  in  Wandel  island.  Similar  measurements  were  made  in 
Paris  by  means  of  the  same  instrament  placed  under  the  same  con- 
ditions. The  comparison  of  duration  of  oscillation,  with  all  corrections 
made,  should  give  the  force  of  gravity  at  Wandel  island  to  correspond 
with  the  figures  observed  at  Paris. 

Of  the  meteorological  studies,  which  were  carefully  conducted,  the 
chief  results  are — low  summer  temperatures,  great  and  sudden  thermo- 
metric  changes,  frequent  north-east  and  east-north-east  squalls,  with 
thermometer  high  and  barometer  low ;  fair  weather  with  gentle  south- 
south-west  breezes,  with  low  thermometer  and  high  barometer  (mean 
about  30  inches).  Lastly,  in  fine  weather,  very  great  regularity  in  the 
diurnal  variation  of  the  hygrometric  conditions,  a  variation  identical 
with  that  observed  at  Gape  Horn. 

Polar  auroras  very  rare  and  faint. 

It  is  interesting  to  compare  the  simultaneous  chaiacter  of  our 
meteorological  records  with  those  of  Ano  Nuevo,  and  of  the  observatory 
established  at  the  South  Orkneys. 

Terrestrial  Magnetism, — This  study  consisted  of  absolute  observations 
of  I).,  I.,  and  H.,  and  in  hourly  observations  of  D.  and  H.  The  monthly 
diurnal  variation  of  these  two  elements  was  determined  by  at  least  two 
series  of  twenty-four  hours.    A  few  disturbances  were  also  studied. 

The  curves  obtained  are  merely  an  amplification  of  those  of  Cape 
Horn.  They  will  enable  the  isolated  observations  previously  made  in 
the  Antarctic  to  be  approximately  systematized. 

In  atmospheric  electricity  the  two  main  results  are — ^about  70  volts 
per  metre  for  the  difference  of  potential  between  two  points  of  the 
atmosphere,  and  very  strong  electric  tensions  during  most  of  the  north- 
east squalls.  Besides  the  measurements  of  tension,  we  studied  the  loss, 
in  the  atmosphere,  of  the  electricity  with  which  objects  were  charged. 
The  apparatus  employed  were  those  of  Elster  and  Geitel.  We  carried 
out  the  same  studies  as  those  made  by  the  Danish  Mission  to  Gape 
Thordsen. 

Zoology  and  Botany,  —  In  these  branches  our  observations  and 
researches  have  been  most  fruitful.  Both  the  zoological  and  botanical 
specimens  collected  come  from  the  various  stations  visited — Flanders 
bay;  Wincke  island;  Wandel  island  (winter  station);  Biscoe  bay 
(Antwerp  island),  and  another  bay  in  that  island;  lastly,  Hoseason 
island.  Fishing  with  line,  trawl,  bag,  and  net  yielded  numerous  speci- 
mens of  the  inshore  fauna  and  flora,  and  this  class  of  collections  was 
completed  by  many  excursions  along  the  coast. 

The  cetaceans,  several  species  of  whioh  were  met,  formed  the  subject 
of  a  few  observations. 

The  seals,  very  numerous  in  these  regions,  and  represented  by  four 
known  species,  gave  occasion  to  some  interesting  notes.     Of  these,  a 
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number  of  speoiinens  have  been  brought  back  in  the  fonn  of  skinB, 
skeletons,  and  Bkulla. 

In  our  ooUectioDB,  birds  are  represented  by  one  hundred  Bpecimenst 
consisting  of  skins,  fledgelings,  embryos,  eggs,  etc.  Other  members  of 
the  animal  kingdom  were  captured  by  means  of  the  aboYe*mentioned 
fishing-gear. 

The  fishes,  taken  in  considerable  numbers  down  to  depths  of  200 
feet,  represent  some  fifteen  species.  On  the  collection  of  invertebrates. 
Prof.  Joubey  states,  **  As  far  as  one  can  judge  after  a  few  hours'  inspec- 
tion, and  after  a  rapid  arrangement  of  the  materials  in  large  sectioDS,  a 
rough  estimate  may  already  be  formed  of  the  interest  presented  by  the 
very  numerous  objects  brought  back  by  Dr.  Charcot. 

"  An  attractive  feature  of  this  collection  is  the  fact  that  it  oomes 
mainly  from  shallow  inshore  regions  in  the  Antarctic.  From  this  point 
of  view,  it  fortunately  completes  the  work  of  previous  expeditions,  such 
as  that  of  the  Belgica^  nearly  all  the  captures  of  which  were  fished  up 
from  depths  of  from  200  to  300  fathoms.  Thus,  so  far  as  regards  the 
marine  invertebrates,  these  two  expeditions,  far  from  going  over  the 
same  ground,  complement  each  other  in  a  very  happy  and  useful  way. 
I  should  not  like  to  make  even  a  superficial  estimate  of  the  objects 
received  in  my  department.  StUl,  I  may  point  out  a  very  fine  series  of 
echinoderms,  including  some  sea-urchins,  star-fish,  and  crinoides,  all  not 
only  new,  but  most  interesting  from  the  morphological  standpoint. 
There  is  also  a  fine  series  of  annelides,  of  worms,  of  nemertes  and 
planaria,  besides  a  considerable  quantity  of  all  kinds  of  parasites — 
intestinal  worms  from  seals,  birds,  and  fishes.  These  materials  promise 
to  yield  highly  interesting  discoveries. 

*'  The  molluscs  are  remarkable  for  some  magnificent  nudibranches, 
and  new  or  extremely  rare  shell-fish.  The  sea-anemones,  the  octopuses, 
squids,  and  medusse  form  a  remarkable  group,  if  not  in  number,  at  least 
for  their  novelty. 

"  A  vast  number  of  ascidians,  including  some  most  curious  forms, 
have  been  obtained  from  the  surface  down  to  a  depth  of  60  fathoms. 
These  ascidians  are  likely  to  jield  important  discoveries. 

'*I  find  it  impossible  to  say  anything  about  the  brachiopods,  the 
cephalopods,  the  innumerable  polyzoa,  and  a  superb  collection  of 
sponges.  Of  all  this  we  can  for  the  present  form  no  more  than  a 
general  impression — an  impression  that  the  Antarctic  littoral  fauna  is 
being  unveiled. 

*'In  the  class  of  insects  are  comprised  specimens  of  Diptera  and 
Hemiptera.  The  crustaceans  are  represented  by  numerous  individuals 
belonging  to  the  groups  of  copepods,  amphipods,  schizopods,  and 
isopods.  Several  species  of  acarides  have  been  found  in  the  mosses, 
while  others  are  parasites  of  the  birds.  From  the  pantopods  were  also 
produced  some  good  specimens.'' 
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In  botany  a  great  mass  of  materials  was  gathered  amongst  the  algsd, 
representing  the  groups  of  florideae,  theophjcesd,  cblarophyceas,  and 
oscillariace®,  besides  numerous  species  of  diatoms.  Special  attention 
was  given  to  those  of  the  pack  and  fringing  ice.  During  our  land  and 
climbing  trips  we  secured  specimens  of  mosses,  lichens,  and  freshwater 
algae.  Lastly,  two  species  of  phanerograms  were  discovered  in  the 
Antarctic  islands.  The  first  was  a  grass,  the  Deichampsia  (Aira) 
antarctka,  found  in  Wandel  island  (65^  5'  S.)  and  in  Biscoe  bay; 
the  second  a  caryophyllaoea,  the  Colobantkua  craasifolius,  var.  B.  hrevi- 
fdiua^  Engler,  found  only  in  Biscoe  bay  (Antwerp  island,  64°  60'  S.). 

Geology . — Notes  and  observations  on  the  geological  constitution  of 
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the  explored  regions.  Physical  geography  of  the  lands  traversed. 
Specimens  of  the  rocks,  of  the  glacial  muds,  of  the  sands  and  gravels 
of  the  seaboard.  Photographs  of  the  surface  relief.  Glacial  action, 
erosion,  weathering. 

The  region  traversed  consists  essentially  of  crystalline  rocks,  and 
especially  of  granites.  There  are  no  sedimentary  formations,  nor  any 
fossils.  Hence  the  chief  interest  is  petrographic,  and  we  have  brought 
back  somewhat  numerous  specimens  of  the  rocks.  Iron  pyrites  abounds 
in  these  rocks,  and  the  relief  of  the  mountains  is  contiaually  modified 
by  their  sub-aerial  oxidation  and  transformation  into  limonite,  and  by 
the  disintegration  of  the  rocks  which  have  already  been  greatly  weathered 
by  the  action  of  frost.  The  relief  takes  the  general  form  of  steep 
ridges  sharply  outlined  with  a  main  north-east  to  south-west  trend, 
broken  by  fissures  at  right  angles  with  their  direction,  and   forming 
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fjords  on  very  low  hills.  The  miorosoopic  examination  and  chenucal 
analysis  upset  the  relation  that  might  be  established  between  these 
ranges  and  the  Cordillera  which  bends  round  from  Chile  into  Tierra 
del  Fnego,  and  is  apparently  oontinued  by  the  South  Orkney  islands. 

Notes  on  the  movement  of  ioo,  especially  in  the  bays  near  the  winter 
station ;  formation  of  the  marine  ice  in  those  bays. 

Notes  on  the  movements,  dimensions,  and  transformations  of  the 
icebergs ;  table  icebergs. 

Thickness  of  the  fringing  ice ;  its  formation  and  destruction. 

Constitution  of  the  glacial  headlands  in  the  islets  of  the  archipelagos 
west  of  Graham  Land. 

General  direction  of  these  islets. 

Notes  on  the  glaciers  of  Danoo  Land  and  of  the  Palmer  archipelago ; 
their  progress  and  discharge. 

Ascent  of  a  summit  in  Wandel  island,  and  exploration  of  the 
mountain  crest  in  that  island. 

Bacteriology. — Bacteriological  analysis  of  the  sea- water,  of  the  air, 
ice,  and  snow. 

Numerous  cultures  (in  good  condition  till  the  present  time)  derived 
from  the  analysis  of  the  sea-water  and  of  the  intestinal  fauna  of  the 
seals,  birds  (penguins,  gulls,  cormorants,  petrels),  and  fishes. 

Eubbings  and  preparations ;  numerous  objects  preserved. 

Collection  of  photographs,  forming  geographical,  hydrograpbical, 
meteorological,  zoological,  and  other  documents. 

Photographs  of  the  installatioQS  of  apparatus  during  the  winter. 

Medical  Observations, — A  serious  case  of  myocarditis  which  occurred 
at  the  winter  station.  On  some  circulation  troubles  which  may  possibly 
be  attributed  to  Bright's  disease.  General  survey  of  the  sanitary 
condition  of  the  expedition. 


Before  the  paper,  the  Prbsidkmt  said  :  I  now  have  the  houour  to  iatroduce  to 
you  Dr.  Jean  Charcot,  who  hau  been  good  enough  to  come  over  from  Paris  to  read 
to  us  a  paper  od  his  Antarctic  work,  from  which  he  has  only  jost  returned.  The 
general  outlines  of  his  voyage  are  well  koofni  to  all  of  you  who  study  attentivdy 
the  Journal  of  the  Society.  But  I  expect  that  you  do  not  know  the  full  extent— 
in  fact,  you  cannot  know  the  full  extent  and  value  of  his  work  until  you  hear 
Dr.  Charcot^s  account  that  he  is  going  to  give  us  to-night.  I  have  no  doubt  that 
many  of  you  must  have  felt  with  us  keen  anxiety  at  the  beginning  of  this  year 
about  the  safety  of  the  expedition.  Tou  will  remember  the  reports  that  were 
brought  back  to  South  America  and  telegraphed  home  by  an  Argentine  gonhoat 
as  to  the  probable  loss  of  all  concerned ;  and  I  remember  vividly  a  day  in  last 
March — 1  was  living  in  France  at  that  time — when  1  took  up  the  Matin^  which, 
as  you  remember,  was  the  newspaper  which  contributed  so  largely  to  the  expense 
of  the  expedition,  and  found  in  it  a  telegram  announcing  the  safe  return  of  Dr. 
Charcot  and  all  on  board.  I  need  not  tell  this  audience  that  the  name  of  Charcot 
has  been  long  a  household  word  in  this  country,  where  the  reputation  of  the  U^ 
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Dr.  Charcot  is,  I  think,  as  firmly  established  and  as  widely  known  as  it  is  in  his 
native  land.  There  is  no  need  for  me  here  to  expatiate  on  the  extraordinary 
merits  of  that  great  man,  whom  we  all  lament.  But  Br.  Jean  Charcot,  his  son,  was 
not  content  to  liye  only  in  the  reflected  light  of  a  great  name ;  he  is  himself  an 
eminent  bacteriologist,  besides  being  a  recognised  authority  in  other  scieuces  more 
or  less  connected  with  his  own  professioD,  which  is  that  of  medicine.  Fortunately 
for  geography.  Dr.  Jean  Charcot  is  also  an  enthnsiastio  yachtsman,  to  which  amuse- 
ment he  has  devoted  a  good  deal  of  his  time,  and  it  was  as  a  yachtsman  that  he 
went  three  years  ago  to  the  island  of  Jan  Mayen,  within  the  Arctic  circle,  which, 
as  we  know,  very  few  expeditions  have  gone  to,  and  which  may  perhaps  have 
given  him  a  taste  for  Antarctic  exploration.  It  is  now  three  years  since — ^no,  two 
and  a  half  years — since  Dr.  Charcot  determined  to  promote  the  advancement  of 
knowledge  by  organising  and  personally  conducting  this  French  Antarctic  Expedi- 
tion. He  himself  oontribnted,  I  may  tell  you,  the  greater  portion  of  the  expense 
of  that  expedition.  This  threefold  combination  of  scientific  competence,  of 
pecuniary  generosity,  and  of  personal  service  is  sufficiently  rare  to  merit  our 
admiration,  and  I  think  that  it  furnishes  one  more  proof,  if  proof  were  needed, 
of  the  general  truth  of  that  old  French  proverb,  "Bon  sang  ne  pent  mentir.*' 
We  welcome  Dr.  Jean  Charcot  here  as  an  explorer  and  geographer  all  the  more 
cordially  on  this  occanon  because  our  minds  are  still  full  of  interest  in  another 
Antarctic  Expedition  of  which  this  Society  was  the  principal  promoter  and 
organizer,  and  yet  I  think  that  we  welcome  him,  perhaps,  now  even  more  warmly 
as  the  distinguished  representative  of  the  scientific  spirit  and  of  the  courageous 
enterprise  of  our  great  and  friendly  neighbour,  France.  It  is  a  pleasant  thought 
that  the  only  rivalries  that  now  exist  or  that  are  at  all  likely  to  exist  in  the  future 
between  the  two  countries  are  peaceful  rivalries,  and  long  may  those  peaceful 
rivalries  continue  for  the  benefit  of  the  two  countries  and  of  the  world  at  large. 
The  thought  is  all  the  more  pleasant  because  we  have  lived  through  a  period 
of  about  twenty  years,  during  which  the  sudden  opening  up  of  a  vast  continent — 
the  great  continent  of  Africa — inevitably  produced  rivalries  of  a  very  different 
kind,  and  I  may  confess,  personally,  that  during  those  twenty  years  the  words 
"  a  French  Expedition  "  did  not  arouse  in  me  that  warm  desire  for  its  success 
which  we  have  all  felt  in  watching  the  progress  of  the  voyage  of  Dr.  Jean  Charcot 
to  the  Antarctic  Regions.  Well,  I  do  not  think  that  as  good  geographers  we  ought 
to  regret  the  rivalries  or  even  the  jealousies  of  those  twenty  years,  because  those 
were  the  incentives  that  produced  innumerable  expeditions  from  which  we  have 
derived  an  immenFe  amount  of  geographical  knowledge,  and  that  geographical 
knowledge  remains  for  the  benefit  of  mankind  now  that  the  political  rivalries 
of  those  bygone  dayp,  those  forgotten  days,  have  vanished  like  last  year's  snows 
before  the  warmth  of  the  entente  cordiale.  I  now  call  upon  Dr.  Jean  Charcot  to 
deliver  his  address. 

After  the  paper.  Captain  R.  F.  Scott  said :  I  do  not  know  that  I  can  say 
many  words,  except  to  thank  the  lecturer  for  bis  delightful  paper.  All  of 
yon,  I  am  sure,  have  been  intently  interested  in  it,  but  none  can  have  been  so 
interested  as  I  and  those  of  my  companions  who  were  in  the  Discovery  with 
me  who  are  here  to-night.  There  is  a  great  bond  in  the  ice.  Dr.  Charcot 
and  I  talked  over  it  at  dinner,  and  we  agreed  that  if  a  French  expedition 
goes  one  way  and  an  English  another  way,  and  if  we  meet,  that  then  there 
will  be  a  cordiality  that  has  never  been  realized  yet,  even  in  the  entente 
cordiale.  To  show  the  importance  and  the  interest  of  it  to  me,  I  may  say  that 
throughout  the  lecture  there  has  not  been  a  picture  or  a  remark  that  Dr.  Charcot 
has  made  to  which  I  have  not  wished  to  say,  '*  Stop  and  explain,*'  and  I  assure  yoti 
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it  is  quite  like  old  times  to  bare  seen  those  icebergs  on  tbe  screen  again.  I  think 
I  may  fay  we  all  thank  Dr.  Cbarcot  most  cordially  for  bis  paper. 

Mr.  Bebvacchi  :  It  has  been  most  interesting  to  listen  to  tbe  lecture  deliyered 
by  Dr.  Cbarcot  this  erening,  and  I  may  say  that  I  am  especially  interested  in  the 
French  Expedition,  becaufe  it  was  my  yery  great  pleasure  some  months  ago  to  be 
inyited  to  Paris  to  give  an  address  on  our  recent  experiences  with  the  Discovery.  I 
endeavoured)  at  that  time,  when  there  were  some  fears  prevailing  in  France  with 
regard  to  the  fate  of  tbe  French  Expedition,  to  pcnnt  out  that  at  that  early  period 
there  was  no  necessity  for  any  grave  fears  with  regard  to  its  fate.  Fortunately,  those 
sanguine  views  were  fully  realized.  But  at  the  same  time  I  took  the  opportunity, 
tbe  modest  opportimity,  of  speaking  at  some  length  of  our  experience  and  discoveries 
in  the  Antarctic,  and  the  remarks  that  I  made  were  received  with  appreciation  and 
applause,  notwithstanding  the  fact  that  I  spoke  French  with  an  accent  that  it  would 
be  kindness  to  describe  as  somewhat  faulty.  C^eographically,  there  is  a  point  that 
rather  strikes  one  on  looking  at  the  admirable  photographs  that  we  have  seen  to- 
night, and  that  is  the  strong  resemblance  between  the  Antarctic  land  in  the  direction 
south  of  Cape  Horn  and  the  land  of  South  Victoria  Land ;  that  is  to  say,  those  lands  are 
as  heavily  glaciated  as  the  lands  that  we  discovered  in  latitudes  between  70^  and  SO*' 
S.,  indicating,  on  account  of  the  considerable  difference  in  latitude,  a  possible  severer 
climate  on  that  side  of  the  Antarctic  than  the  one  prevailing  south  of  Australia. 
But  even  more  interesting  than  the  geographical  results  are  probably  tbe  scientific 
results.  Unfortunately,  it  is  impossible  to  produce  the  full  result  of  those  scientific 
observations,  but  there  are  many  new  facts  that  I  feel  sure  are  of  extreme  interest ; 
the  remarks  that  Dr.  Charcot  has  made  with  regard  to  the  tides,  for  instance.  I  think 
that  considerable  light  will  be  thrown,  when  those  observations  are  combined  with 
the  observations  taken  on  the  Discovery,  on  the  tidal  phenomena  existing  near  the 
south  pole ;  and  also  the  gravity  observations,  when  combined  with  our  gravity 
observations  and  those  taken  on  the  Clerroan  Expedition,  ought  to  throw  consider- 
able light  on  the  gravity  conditions  'prevailing  in  the  southern  hemisphere.  '  But 
what  has  struck  me  moat  to-night,  and,  I  think,  must  have  struck  every  one  here, 
is  that  Dr.  Cbarcot  and  every  member  of  tbe  French  Expedition  has  been  actuated 
by  that  grand  raotto  of  Prince  Henry  "  the  Navigator,"  *'  Le  talent  de  hienfaire,*^  that 
is,  the  desire,  the  wish,  the  keen  enthusiasm  to  do  well,  which  spells  success. 

Dr.  Wilson  :  I  think  the  best  thing  that  I  can  do  is  to  say  as  little  as  possible, 
except  to  add  my  quota  of  thanks  to  the  extremely  interesting  paper  which  Dr. 
Cbarcot  has  put  before  us.  Each  of  us  had  his  own  work  in  the  Discovery^s  expe- 
dition, and  as  mine  lay  amongst  the  birds  and  the  seals,  I  should  like  just  to  take 
this  opportunity  of  saying  that  the  photographs  which  we  have  seen  this  evening 
were  most  interesting  as  representing  the  birds  of  that  part  of  the  Antarctic.  They 
were  birds,  in  some  cases,  which  we  never  saw  at  all.  The  birds  of  the  Antarctic 
vary  from  one  part  to  another,  and  such  things  as  sheath-bills,  of  which  we  saw 
beautiful  photographs  just  now,  and  of  the  cormorants,  we  saw  nothing.  It  is, 
therefore,  exceptionally  interesting  when  we  get  papers  of  this  sort  dealing  with 
different  parts  of  the  Antarctic  which  show  different  aspects  of  the  same  question. 
I  think  that  the  less  I  say  the  better  now  at  this  late  hour,  and  I  can  only  add  my 
thanks  to  my  appreciation  of  the  work  which  Dr.  Charcot  has  done. 

Dr.  Mill  :  I  desire  to  reflect  the  wisdom  of  Dr.  Wilson  and  say  very  little,  but 
as  a  student  of  the  history  of  Antarctic  exploration,  I  must  express  the  gratifica- 
tion it  gives  one  to  see  the  French  flag  once  more  in  the  southern  ice.  Tbe  French 
were  leaders  in  Antarctic  work  at  an  early  date,  though  many  of  their  most  in- 
teresting voyages  have  been  almost  forgotten.  The  cruises  of  Bouvet,  Eerguelen, 
and  above  all  of  Dumont  D'Urville,  are  full  of  interesting  features,  and  their  gallant 
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attempts,  both  south  of  Cape  Horn  and  on  the  other  side  fonth  of  Australia,  are 
things  that  could  not  be  forgotten.  It  is  delightful  to  see  how  the  scientific  en- 
thusiasm of  Dr.  Charcot  has  enabled  him,  with  extremely  slender  resources,  to 
get  very  fine  results  indeed.  I  look  forward  particularly  to  seeing  the  determinations 
of  longitude,  especially  with  regard  to  that  extremely  interesting  group  the  Biscoe 
islands,  which  have  been  drifting  about  on  the  chart  in  a  way  which  might  almost 
suggest  that  the  moving  ice  was  carrying  them  from  their  moorings.  I  hope,  when 
Dr.  Charcot's  chart  comes  out,  we  shall  have  the  whole  of  the  Palmer  archipelago 
clearly  defined,  and  that  will  be  a  great  serrioe  indeed. 

The  President  :  I  do  not  know  if  any  one  else  withes  to  address  the  meeting ; 
if  not,  I  wouTd  propose  a  vote  of  thanks  to  Dr.  Charcot  and  one  of  his  companions 
whom  I  understand  is  present  to-night.  I  need  say  nothing  about  tbe  great 
pleasure  that  Dr.  Charcot  has  given  us.  The  way  in  which  his  paper  has  been  re- 
ceived speaks  for  itself. 

Dr.  Charcot  :  I  thank  you  exceedingly  for  the  very  kind  reception,  and  the 
kind  words  that  have  been  said  to  me,  and  I  will,  when  I  am  back  in  Paris,  tell  all 
those  who  came  with  me,  staff  and  crew,  of  the  way  in  which  we  were  received, 
and  they  will  be  exceedingly  gratified.  There  is  one  thing  certain,  namely,  that 
the  applause  goes  more  to  them  than  to  myself.  Certainly  I  should  not  have  done 
what  I  have  if  I  had  not  been  seconded  in  such  an  excellent  way.  And  as  Captain 
Scott  said,  if  we  could  get  two  expeditions — an  English  expedition  coming  from 
King  Edward's  Land,  and  a  French  expedition  coming  from  President  Loubet's 
island,  I  can  promise  Captain  Scott  the  French  crew  would  do  its  best,  and  I 
think  it  would  do  good  work. 


BATHTMETRICAL  SURVEY  OF  THE  FRESH-WATER  LOCHS 
OF  SCOTLAND.* 

Under  the  Direction  of  Sir  JOHN  MURRAY,  K.O.B.,  7.RS.,  D.So.,  ato.,  and 
LAURENCE  PULLAR,  7.RS.E. 

Part  IX. — The  Lochs  of  the  Shin  Basin. 
In  this  paper  it  is  proposed  to  deal  with  the  lochs  visited  by  the  Lake 
Snrvey  draining  by  the  river  Shin  and  river  Oykell  into  the  Dornoch 
firth,  viz.  Lochs  Shin,  Merkland,  a'  Ghriama,  Fiodhaig,  Gorm  Loch 
M5r,  Ailsh,  Craggie,  an  Daimh,  Migdale,  and  an  Lagain,  and  it  has  been 
fonnd  convenient  to  include  aho  Loch  Buidhe,  flowing  by  the  river 
Fleet  into  Loch  Fleet,  lying  to  the  north  of  the  Dornoch  firth.  The 
drainage  area  to  be  dealt  with  is  indicated  on  the  small  index  map 
shown  on  p.  521,  and  extends  from  Tarbat  Ness  on  the  east  to  Cnoc 
a*  Choilich  (little  more  than  3  miles  from  the  shores  of  Loch  Broom)  on 
the  west,  and  to  Ben  Hee  and  Cam  Dearg  on  the  north,  the  total  area 
being  about  860  square  miles,  of  which  about  770  square  miles  drain 
into  the  Dornoch  firth,  and  about  90  square  miles  into  Loch  Fleet.  Of 
this  total  about  240  equare  miles  drain  into  the  lochs  under  consideration, 
as  will  be  seen  from  the  summary  table  at  the  end  of  this  paper.    The 


♦  Plates,  p.  592. 
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principal  looh  is  Looh  Shin,  one  of  the  largest  of  Scottish  lochs,  the 
others  being  comparatiyely  small,  Loch  Merkland  being  the  only  one 
exceeding  2  miles  in  length.  Looh  Shin  receives  the  outflow  from 
Lochs  Merkland  and  a'  Ghriama  at  its  northern  end,  and  the  outflow 
from  Looh  Fiodhaig  about  5  miles  down  on  its  eastern  shore.  Gorm 
Loch  M6r  lies  at  the  headwaters  of  the  river  Gassley,  a  tributary  of  the 
river  Oykell,  and  Loch  an  Daimh  flows  by  the  river  Einig  into  the 
river  Oykell,  which  also  receives  the  outflow  from  Lochs  Ailsh  and 
Craggie.  The  river  Shin,  bearing  the  outflow  from  Loch  Shin,  joins 
the  river  Oykell  to  form  the  Kyle  of  Sutherland  at  the  head  of  the 
Djmoch  firth.  Loch  Migdale  flows  by  a  short  stream  into  the  Dornoch 
firth  on  its  northern  side,  and  Loch  an  Lagain  flows  by  a  longer  stream 
(the  river  Evelix)  also  into  the  Dornoch  firth  on  its  northern  side. 
Loch  Baidhe  flows  by  the  river  Torboll  into  the  river  Fleet  at  the  head 
of  Loch  Fleet.  The  boundary-line  between  Eoss-shire  and  Sutherland- 
shire  follows  the  course  of  the  river  Oykell  from  the  head  of  the 
Dornoch  firth  to  Breabag  Tarsuinn,  passing  up  the  middle  of  Loch 
Ailsh,  which  thus  lies  partly  in  Boss  and  partly  in  Sutherland,  while 
Lochs  Graggieand  an  Daimh  are  located  in  Boss-shire  and  the  remaining 
lochs  under  consideration  in  Sntherlandshire. 

Loch  Shin  (see  Plates  I.  and  II.). — Loch  Shin  is  the  largest  loch  in 
Scotland  to  the  north  of  Loch  Ness,  and  as  regards  length  it  ranks  fifth 
of  all  Scottish  lochs,  being  exceeded  in  this  respect  only  by  Lochs  Awe, 
Ness,  Lomond,  and  Shiel.  It  is  a  fine  sheet  of  water  situated  amid 
beautiful  scenery,  with  Ben  More  Assynt  and  Goniveall  rising  to  heights 
exceeding  3200  feet  on  the  west,  and  Meall  an  Eoin  (3154  feet)  on  the 
north-east.  It  is  a  good  trout  loch,  containing  also  Salmoferox,  and  the 
islands  are  much  frequented  by  wildfowl.  It  trends  in  a  north-west 
and  south-east  direction,  and  the  length  measured  along  the  centre 
of  the  loch  is  about  1 7\  miles.  The  loch  is  on  the  whole  very  narrow, 
the  maximum  breadth  exceeding  1  mile  at  the  junction  with  the  small 
arm  leading  to  Loch  a*  Bhainbh,  and  also  at  the  position  of  the  delta 
formation  at  the  mouth  of  the  river  Fiodhaig.  Elsewhere  the  breadth 
is  considerably  less  than  a  mile,  and  the  upper  portion,  to  the  north-west 
of  the  entrance  of  the  river  Fiodhaig,  is  all  less  than  half  a  mile  in  width. 
The  mean  breadth  of  the  entire  loch  is  half  a  mile,  or  only  3  per  cent, 
of  the  length — a  percentage  smaller  than  has  been  observed  in  any  other 
loch  except  Loch  Shiel.*  The  waters  of  Loch  Shin  cover  an  area  of 
about  5570  acres,  or  nearly  8  J  square  miles,  and  the  area  of  land  draining 
into  it  is  o\er  150  square  miles,  but  as  it  receives  the  outflow  from 
Lochs  Mer^iland,  a'  Ghriama,  and  Fiodhaig,  its  total  drainage  area  is 
over  190  square  miles — an  area  twenty-two  times  greater  than  that 
of  the  loch.     Over  800  soundings  were  taken,  the  maximum  depth 

♦  See  Oeographioal  Journal,  vol.  26,  p.  270,  March,  1905. 
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recorded  being  162  feet,  about  7  miles  from  the  foot  of  the  looh, 
opposite  the  little  Loch  an  Fhreiceadain  on  the  north-eastern  shore. 
The  Tolume  of  water  contained  in  the  loch  is  estimated  at  12,380 
millions  of  cnbio  feet,  and  the  mean  depth  at  51  feet,  or  31^  per  cent, 
of  the  maximum  depth.  Loch  Shin  was  snrreyed  on  Angnst  25  to 
September  1, 1902,  when  the  elevation  of  the  lake-sarface  above  the  sea 
was  determined  by  lerelling  from  bench-mark  as  being  270-85  feet; 
when  levelled  by  tiie  officers  of  the  Ordnance  Survey  on  August  4, 1870, 
the  elevation  was  found  to  be  269*7  feet  above  sea-level.    The  farmer  at 


INDEX  MAP  OP  THE   SHTN  BASIN. 


Overscaig  stated  that  the  water  might  fall  1  foot  below,  and  rise  6  feet 
above,  the  level  at  the  time  of  the  survey. 

The  floor  of  Loch  Shin  is  very  irregular.  None  of  the  contour-lines 
are  continuous  from  end  to  end  of  the  loch,  and  the  lines  themselves 
are  usually  of  a  sinuous  character.  The  25-feet  contour  encloses  two 
areas,  the  60-feet  contour  three  areas,  the  100-feet  contour  four  areas, 
and  the  160-feet  contour  two  areas.  The  lower  25-feet  basin  is  nearly 
10  miles  in  length,  extending  from  close  to  the  lower  end  of  the  loch 
as  far  as  the  alluvial  cone  at  the  mouth  of  the  river  Fiodhaig.  Here 
for  an  interval  of  nearly  half  a  mile  the  soundings  indicate  depths  less 
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than  20  feet,  except  for  an  isolated  sonndiiig  of  25  feet  towards  the 
north-eastem  shore.  The  npper  25-feet  basin  is  nearly  6  miles  in 
length,  approaching  to  within  half  a  mile  from  the  head  of  the  looh. 
The  lower  oO-feet  basin  is  about  8  miles  in  length,  extending  from 
within  a  quarter  of  a  mile  from  the  sonthem  end  as  far  as  the  entrance 
of  the  AUt  a'  Chairr  Bhig.  Separated  from  this  lower  basin  by  an 
interval  of  more  than  half  a  mile  there  is  a  second  small  50-feet  basin 
based  upon  soundings  of  60,  70,  and  80  feet.  Proceeding  up  the  loch 
from  this  small  basin,  there  is  an  interyal  of  nearly  3  miles  before 
meeting  with  the  upper  50-feet  basin,  which  is  3^  miles  in  length, 
and  approaches  to  within  three-quarters  of  a  mile  from  the  head  of 
the  loch. 

The  lower  1  OO-feet  basin  lies  about  2  miles  from  the  foot  of  the 
loch,  and  is  about  2  miles  in  length ;  the  maximum  depth  recorded  in 
this  basin  was  140  feet,  observed  in  two  different  places.    Separated 
from  this  lower  basin  by  an  interval  of  1|  miles  lies  the  central  1  OO-feet 
basin,  enclosing  the  deepest  part  of  the  loch,  which  is  about  2  miles 
in  length.      The  remaining  two  small   lOO-feet  basins  are  situated 
towards  the  head  of  the  loch,  the  larger,  distant  about  1^  miles  from 
the  head,  being  1  mile  in  length,  and  having  a  maximum  depth  of 
129  feet,  separated  by  an  interval  of  half  a  mile  from  the  smaller,  based 
upon  soundings  of  104,  106,  and  108  feet.    Within  the  central  lOO-feet 
basin  above  mentioned  the  bottom  sinks  in  two  places  below  the  depth 
of  150  feet — (1)  at  the  south-eastern  end  of  the  100-feet  basin,  where 
soundings  of  156  and  157  feet  were  recorded;  and  (2)  about  half  a 
mile  farther  up  the  loch  and  towards  the  north-eastem  shore,  where 
the  deepest  sounding  in  the  loch  (162  feet)  was  taken — apparently  a 
deep  hole  surrounded  by  much  shallower  water.     A  section  across  the 
loch  at  the  position  of  the  deepest  sounding  is  shown  in  cross-section 
E-F  on  Plate  II.,  and  similar  sections  are  shown  in  cross-section  C-D 
on  Plate  I.  taken  towards  the  head  of  the  loch,  and  in  cross-section 
G-H  on  Plate  II.  taken  towards  the  foot  of  the  loch.     In  these  three 
sections  the  deepest  part  of  the  loch  is  seen  to  lie  nearer  to  the  north- 
eastern than  to  the  south-western  shore,  but  this  disposition  does  not 
hold  good  throughout  the  loch,  for  in  some  of  the  other  lines  of 
soundings  the  deepest  casts  were  taken   towards  the  south-western 
shore.     The  longitudinal  section  A-B,  placed  at  the  foot  of  the  two 
maps,  taken  along  the  axis  of  maximum  depth  from  end  to  end  of  the 
loch,  shows  how  irregular  the  lake-floor  is  along  this  central  line,  and 
many  of  the  lines  of  soundings  indicate  undulations  more  or  less 
pronounced,  some  of  which  give  rise  to  striking  sinuosities   in   the 
contour-lines,  while  others  do  not  affect  the  contours,  or  only  slightly, 
and  are  therefore  not  so  easily  remarked.     As  a  rule,  shallow  water 
is  found   offshore,  but  occasionally  deep  soundings  were  taken  close 
inshore — for  instance,  off  the  small  promontory  on  the  north-eastem 
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shore,  1~  miles  from  the  head  of  the  loch,  a  sounding  of  36  feet  was 
recorded ;  farther  down  the  same  shore,  off  the  month  of  the  an  Oarbh- 
allt,  a  sonnding  of  57  feet  was  taken ;  near  the  pier  at  Shiness  quarry 
on  the  same  shore  depths  of  32  and  40  feet  were  found ;  and  along  the 
opposite  shore  towards  the  foot  of  the  loch  depths  of  32,  36,  37,  and 
38  feet  were  found  here  and  there  inshore. 

The  alluvial  cone  at  the  mouth  of  the  riyer  Fiodhaig  has  already 
been  referred  to,  and  here  shallow  water  extends  right  across  the  loch, 
cutting  it  into  two  deeper  portions.  The  land  has  been  cut  into  a 
delta-shaped  form  at  the  head  of  the  loch,  where  the  river  from  Loch 
a'  Ohriama  flows  into  Loch  Shin. 

The  areas  between  the  consecutive  contour-lines  at  equal  intervals, 
and  the  percentages  to  the  total  area  of  the  loch,  are  as  follows : — 


Feet. 

0  to  50 

50  „  100 

100  „  150 

Over  150 


Acree. 

Percent. 

8260 

58-5 

1480 

26-6 

814 

14-6 

14 

0-3 

5568 


1000 


These  figures  show  that  Loch  Shin  is  comparatively  shallow,  58  per 
cent  of  the  lake-floor  being  covered  by  less  than  50  feet  of  water,  and 
85  per  cent,  by  less  than  100  feet  of  water,  while  the  area  deeper  than 
150  feet  is  exceedingly  small. 

Temperature  Observations.  —  Numerous  surface  temperatures  were 
taken  during  the  week  spent  on  the  survey  of  Loch  Shin,  the  readings 
ranging  from  56°'0  Fahr.  to  59°'0  (the  air-temperature  during  the  same 
period  ranging  from  52°*6  to  63°*0).  Three  serial  temperatures  were 
taken,  with  the  following  results  : — 


Depth  In  feet. 

AagUBt  27,  1902» 
5.16  p.m 

Angnet  30. 1902, 
6  p.m. 

September  1, 1902, 
6.30  p.m. 

"  Fahr. 

o  Fahr. 

°  Fahr. 

0 

56-5 

56-7 

570 

25 

— 

561 

56-8 

50 

560 

5C0 

56-6 

90 

— 

560 

— 

100 

54-2 

— 

— 

150 

51-2 

— 

These  observations  show  that  the  whole  body  of  water  down  to  a 
depth  of  90  feet  was  practically  uniform  in  temperature,  but  in  the 
deepest  part  of  the  loch  a  fall  of  temperature  amounting  to  3^  was 
observed  between  100  and  150  feet.  The  extreme  range  of  temperature 
from  surface  to  bottom  and  from  end  to  end  of  the  loch  amounted  to 
only  7°-8. 
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Loch  Merhland  (see  Plate  III.). — Looh  Merkland  lies  about  3  mileB 
to  the  north  of  the  head  of  Looh  Shin,  amid  beautiful  surroundings,  Ben 
Hee  rising  to  a  height  of  2864  feet  on  the  north-east,  with  Cam  Dearg 
(2613  feet)  and  other  heights  to  the  north,  and  Ben  Leoid  (2579  feet)  to 
the  west.  It  trends  in  a  north-north-west  and  south-south-east  direc- 
tion, and  is  3  miles  in  length,  with  a  maximum  breadth  of  over  one- 
third  of  a  mile,  the  mean  breadth  being  a  quarter  of  a  mile.  Its  waters 
cover  an  area  of  about  440  acres,  or  two-thirds  of  a  square  mile,  and  it 
drains  an  area  of  about  16  square  miles.  Nearly  one  hundred  and 
twenty  soundings  were  taken,  the  maximum  depth  of  85  feet  having 
been  observed  close  to  the  narrows  towards  the  head  of  the  loch.  The 
volume  of  water  is  estimated  at  577  million  cubic  feet,  and  the  mean 
depth  at  over  30  feet.  The  loch  was  surveyed  on  September  2, 1902, 
when  the  elevation  of  the  lake-surface  above  the  sea  was  fou)id  to  be 
360-2  feet. 

Loch  Merkland  is  comparatively  simple  in  conformation ;  the  deeper 
water  occurs  towards  the  head  of  the  loch,  and  is  cut  into  two  portions 
by  a  shoaling  of  the  bottom  at  the  narrow  portion  where  the  large 
alluvial  cone  laid  down  at  the  mouth  of  the  AUt  nan  AUbannach  on  the 
north-eastern  shore  approaches  the  smaller  cone  at  the  mouth  of  the 
Oarbh  Allt  on  the  opposite  shore.  The  depth  of  the  channel  at  the 
narrows  referred  to  is  31  feet,  and  the  10-feet  and  25-feet  basins  extend 
from  end  to  end,  roughly  approximating  with  the  outline  of  the  loch. 
The  principal  50-feet  basin  extends  from  the  narrows  for  a  distance  of 
three-quarters  of  a  mile  down  the  loch,  and  there  is  an  isolated  sounding 
of  52  feet  to  the  north-west  of  the  narrows.  The  75-feet  basin  is  a  long 
and  narrow  area,  half  a  mile  in  length,  the  deepest  sounding  having 
been  recorded  at  the  upper  end  of  this  basin,  and  comparatively  dose  to 
the  south-western  shore,  off  which  the  slope  is  steep.  This  is  well  shown 
in  the  cross-section  E-F  on  the  map,  and  at  other  places  along  both 
shores  the  soundiugs  indicate  steep  slopes.  The  longitudinal  section 
A-B  shows  the  shoaling  of  the  water  at  the  narrows,  deepening  imme- 
diately to  the  south-east  to  the  maximum  depth  of  the  loch  ;  there  is  also 
a  scarcely  perceptible  shoaling  farther  down  the  loch,  where  a  sounding 
of  37  feet  was  recorded,  with  47  feet  to  the  north-west,  and  41  feet  to 
the  south-east.  The  areas  between  the  consecutive  contour-lines,  and 
the  percentages  to  the  total  area  of  the  loch,  are  as  follows  : — 

Feet. 

Oto    25  

25  „    50  

50  „    75  

Over    75  

439  100 

These  figures  show  that  the  average  slope  is  slightly  steeper  within 


Acres. 

Per  cent 

190 

43 

198 

45 

37 

9 

14 

3 
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the  25-fe6t  line  than  between  25  and  50  feet,  and  they  also  show  how 
circa  mscribed  is  the  area  deeper  than  50  feet,  88  per  cent,  of  the  lake- 
floor  being  covered  with  less  than  50  feet  of  water. 

Temperature  Ohsermtiof^. — A  series  of  temperatures  taken  in  the 
deepest  part  of  the  loch  at  6  p.m.  on  the  date  of  the  survey  gave  the 
following  results  : — 

Surface 56o-8  Fahr. 

25  feet 56°-2     „ 

50    „  56^-0     „ 

80    „  55^-8     „ 

These  observatioos  indicate  a  range  of  only  1^  from  surface  to 
bottom. 

Loch  a*  Ohriama  (see  Plate  III.). — Loch  a*  Ghriama  (or  Griam)  lies 
immediately  to  the  north  of  the  head  of  Loch  Shin,  into  which  its 
waters  are  carried  by  a  short  rapid  stream.  The  distance  between  the 
two  lochs  is  only  a  quarter  of  a  mile,  and  at  the  time  of  the  survey 
there  was  a  difference  in  level  of  neaily  33  feet.  It  is  a  good  trout 
loch,  and  Salmo  ferox  is  also  found  in  it.  The  principal  feeder  is  the 
Amhainn  an  Ceardaich,  over  a  mile  in  length,  bearing  the  outflow 
from. Loch  Merkland.  It  trends  almost  north  and  south,  and  is  1^ 
miles  in  length,  nearly  uniform  in  width,  the  maximum  breadth  being 
over  a  third  of  a  mile,  and  the  mean  breadth  over  a  quarter  of  a  mile. 
Its  waters  cover  an  area  of  about  260  acres,  and  it  drains  directly  an 
area  of  over  6^  square  miles;  but  since  it  receives  the  outflow  from 
Loch  Merkland,  its  total  drainage  area  is  over  22^  square  miles — an 
area  fifty-seven  times  greater  than  that  of  the  loch.  The  maximum 
depth  of  64  feet  was  observed  approximately  in  the  centre  of  the  loch, 
but  rather  nearer  the  northern  than  the  southern  end.  The  volume 
of  water  is  estimated  at  314  million  cubic  feet,  and  the  mean  depth 
at  28  feet.  The  loch  was  surveyed  on  September  1,  1902,  when  the 
elevation  of  the  lake-surface  above  the  sea  was  found  to  be  303*7  feet, 
which  is  almost  identical  with  the  elevation  observed  by  the  Ordnance 
Survey  officers  on  July  4,  1856,  viz.  303*5  feet. 

The  conformation  of  Loch  a'  Ohriama  is  simple,  with  one  or  two 
very  slight  undulations  of  the  lake-floor,  the  principal  of  which  gives 
rise  to  a  striking  sinuosity  in  the  50-feet  contour;  otherwise  the  contour- 
lines  coincide  approximately  with  the  outline  of  the  loch.  The  25-feet 
basin  is  about  1^  miles,  and  the  50-feet  basin  over  half  a  mile,  in  length. 
The  longitudinal  section  C-D,  and  the  cross-section  G-H  taken  at  the 
position  of  the  deepest  sounding,  show  generally  a  gradual  slope  down 
to  the  greatest  depth,  and  this  is  borne  out  by  the  following  table, 
giving  the  areas  between  the  contour-lines  and  the  percentages  to  the 
total  area  of  the  loch  : — 
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Feet. 

0to25  

25  „  50  

Over  50  

257  100 

Temperature  Obeervatiana,  —  The  following  series  of  temperatures, 
taken  at  3  p.m.  on  September  1,  1902,  in  the  deepest  part  of  Loeh  a' 
Ghriama,  indicates  a  range  of  only  2"*  from  surface  to  bottom : — 

Surface ST^O  Fahr. 

25  feet 56^*2      „ 

Do      jy       •••  •■«  ••«  •••  •••  •••  •••      00  *"  ff 

Loch  Fiodhaig  (see  Plate  IV.). — Loch  Fiodhaig  (or  Fiodiag  or  Flag) 
lies  to  the  north-east  of  the  head  of  Loch  Shin,  into  which  its  super- 
fluent  waters  are  carried  by  the  river  Fiodhaig  (or  Fiag).  This  is  a 
good  trout  looh,  but  the  fishing  is  preserved,  surrounded  by  moorland 
hills,  with  Ben  Hee  rising  to  the  north.  It  receives  the  outflow  from 
Loch  a'  Ghorm-Choire  and  another  smaller  loch  lying  to  the  north, 
which  were  not  sounded.  The  loch  trends  in  a  north  and  south 
direction,  and  is  over  1^  miles  in  length,  with  a  maximum  breadth 
near  the  northern  end  of  two-thirds  of  a  mile.  Its  waters  cover  an 
area  of  about  370  acres,  or  over  half  a  square  mile,  and  an  area  twenty 
times  greater — an  area  of  over  11^  square  miles--drains  into  it  The 
maximum  depth  of  71  feet  was  observed  not  far  from  the  largest 
island  in  the  loch,  and  nearer  the  northern  than  the  southern  end. 
The  volume  of  water  is  estimated  at  415  million  cubic  feet,  and  the 
mean  depth  at  ne€u:ly  26  feet.  Loch  Fiodhaig  was  surveyed  on 
October  23,  1902,  but  the  elevation  above  the  sea  was  not  determined 
by  levelling;  judging  from  the  contour-lines,  the  lake-surface  is  ap- 
parently nearly  700  feet  above  sea-level.  The  loch  is  irregular  both 
in  outline  and  conformation.  The  lake-floor  shows  undulations,  and 
in  some  places  deep  water  approaches  very  close  to  the  shore,  as  may 
be  seen  in  the  two  sections  on  the  map.  The  areas  between  the 
contour-lines,  and  the  percentages  to  the  total  area  of  the  loch,  are 
as  follows: — 

Feet. 

0to25  

25  „  50  

O?er50  

369  100 

The  temperature  of  the  surface  water  on  the  date  of  the  survey  was 
48°'0  Fahr.  (the  air-temperature  being  51°). 

Gorm  Loch  Mbr  (see  Plate  V.). — Gorm  Loch  M5r  lies  about  4  miles 
to  the  west  of  the  head  of  Loch  Shin,  in  a  mountainous  district,  with 


Acres. 

Per  cent. 

203 

55 

133 

•••          o6 

33 
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Beian  Leoid  (2597  feet)  to  the  north,  Beinn  Uidhe  (2384  feet)  to  the 
west,  and  Ben  More  Assynt  (3273  feet)  and  Coniveall  (3234:  feet)  to 
the  south.  Its  outflow  is  carried  through  a  series  of  smaller  lochs 
(Fionn  Loch  M6ry  Fionn  Loch  Beag,  and  Loch  na  Sr6ine  Luime),  which 
oould  not  be  sounded,  into  the  river  Cassley.  Though  a  comparatively 
small  loch,  it  has  the  distinction  of  being  deeper  than  the  other  lochs 
in  the  basin,  except  Loch  Shin.  It  is  very  irregular  in  outline,  and 
includes  many  islands.  The  length  of  the  loch,  along  a  straight  line 
from  north-west  to  south-east,  is  slightly  over  a  mile;  but  along  a 
line  following  the  deeper  water  it  is  considerably  more.  The  greatest 
width  in  a  north-and-south  direction  is  over  half  a  mile,  the  mean 
breadth  of  the  entire  loch  being  less  than  a  quarter  of  a  mile.  Its 
waters  cover  an  area  of  about  185  acres,  or  over  a  quarter  of  a  square 
mile,  and  it  drains  an  area  of  5^  square  miles.  Nearly  seventy  sound- 
ings were  taken,  the  maximum  depth  of  91  feet  being  observed 
comparatively  close  to  the  westeru  shore.  The  volume  of  water  is 
estimated  at  196  million  cubic  feet,  and  the  mean  depth  at  over  24  feet. 
The  loch  was  surveyed  on  October  22,  1902,  when  the  elevation  of  the 
lake-surface  was  found  to  be  837  feet  above  the  sea ;  when  visited  by 
the  Ordnance  Survey  officers  on  October  1,  1870,  the  elevation  was 
846*4  feet  above  sea-level. 

The  floor  of  Gorm  Loch  M6r  is  most  irregular,  islands  and  banks 
and  deep  soundings  being  found  here  and  there  in  close  proximity, 
while  in  other  places  deep  water  approaches  close  to  the  shore.  The 
contour-lines  are  of  the  most  sinuous  description,  with  isolated  deep 
and  shallow  patches.  The  deepest  part  of  the  loch  luns  along  the 
western  shore,  off  which  the  slope  is  uniformly  rather  steep,  and  occurs 
towards  the  north-western  end,  as  will  be  seen  in  the  longitudinal 
section  A-B  on  the  map.  The  areas  between  the  contoar-lines,  and  the 
percentages  to  the  total  area  of  the  loch,  are  as  follows  : — 


Feet. 

Acres. 

I'er  cent. 

0  to  25 

... 

...     126 

G8 

25  „   50 

... 

...       35 

19 

50   „  75 

... 

...       16 

8 

Over  75 

... 

8 

5 

185  100 

Temperature  Ohaervatioiis, — A  surface  reading  at  10  a.m.  on  October 
22,  1902,  when  commencing  the  survey,  gave  44°  Fahr.,  but  at  2  p.m. 
in  the  deepest  part  of  the  loch  a  series  of  temperatures  gave  identical 
readings,  viz.  46°'2,  at  the  surface,  and  at  10,  25,  50,  and  75  feet. 

Loch  Aihh  (see  Plate  V.). — Loch  Ailsh  lies  about  10  miles  to  the 
west  of  Loch  Shin,  with  the  heights  of  Ben  More  Assjnt  and  Coniveall 
rising  to  the  north.     It  is  a  moderate-sized  but  rather  shallow  loch, 
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oontainiiig  trout  and  an  oooasional  salmon  or  grilse.  It  is  irregular  in 
outline,  slightly  under  a  mile  in  length  from  north  to  south,  with  a 
maximum  width  in  the  northern  portion  exoeeding  half  a  mile.  Its 
waters  oover  an  area  of  about  245  aeres,  and  it  drains  an  area  forty-four 
times  greater — an  area  of  nearly  17  square  miles.  The  maximum  depth 
of  24  feet  was  ohserred  in  the  north-eastern  part  of  the  loch,  less  than 
a  quarter  of  a  mile  from  the  alluvial  oone  laid  down  at  the  mouth 
of  the  river  Oykell  on  the  northern  shore.  The  volume  of  water  is 
estimated  at  88  million  oubic  feet,  and  the  mean  depth  at  8^  feet  The 
loch  was  surveyed  on  September  6,  1902,  when  the  elevation  of  the 
lake-surface  above  the  sea  was  found  to  be  498*5  feet,  almost  identical 
with  that  observed  by  the  Ordnance  Survey  officers  on  August  29, 1871, 
viz.  498*4  feet.  The  highest  drift-mark  observed  was  4  feet  above  the 
level  of  the  water  on  the  date  of  the  survey.  The  southern  and  western 
portions  of  Loch  Ailsh  are  covered  by  less  than  10  feet  of  water,  the 
deeper  part  lying  along  the  eastern  shore  and  towards  the  north-eastern 
angle  of  the  loch.  The  area  of  the  lake-floor  covered  by  less  than  10 
feet  of  water  is  about  173  acres,  or  71  per  cent,  of  the  entire  area,  while 
that  covered  by  more  than  20  feet  of  water  is  only  about  12  acres,  or 
5  per  cent.  The  temperature  of  the  surfeice  water  at  2  p.m.  on  the 
date  of  the  survey  was  55^*3  Fahr.,  and  a  reading  at  a  depth  of  20  feet 
gave  54°. 

Loch  Craggie  (see  Plate  V.). — Loch  Craggie  is  a  small  but  rather 
deep  loch,  less  than  3  miles  to  the  south  of  Loch  Ailsh,  the  road  from 
Oykell  Bridge  to  Lochinver  running  along  the  northern  shore.  It 
trends  in  a  north-west  and  south-east  direction,  is  nearly  two-thirds  of 
a  mile  in  length,  and  covers  an  area  of  about  45  acres.  The  maximum 
depth  of  40  feet  was  observed  approximately  in  the  centre  of  the  loch. 
The  volume  of  water  is  estimated  at  30  million  cubic  feet,  and  the  mean 
depth  at  15^  feet.  It  was  surveyed  on  September  23,  1902,  when  the 
elevation  of  the  lake-surface  was  found  to  be  505-95  feet  above  the  sea; 
when  visited  by  the  Ordnance  Survey  officers  on  August  26,  1871,  the 
elevation  was  506*5  feet  above  sea-level. 

Loch  Craggie  is  quite  simple  in  conformation.  The  water  is  deep 
close  to  the  shore  all  round,  except  towards  the  outflow  at  the  south-east 
end,  the  area  of  the  lake-floor  covered  by  less  than  10  feet  of  water 
being  only  about  15  acres,  or  34  per  cent,  of  the  entire  area;  more  than 
half  of  the  bottom  is  covered  by  water  between  10  and  25  feet  in  depth, 
while  about  6  acres,  or  13  per  cent.,  are  covered  by  more  than  25  feet 
of  water.  Temperature  observations  taken  at  3.30  p.m.  on  the  date  of 
the  survey  showed  that  the  water  was  practically  uniform  in  tempera- 
ture from  surface  to  bottom,  the  reading  at  the  surface  being  52^*8  Fahr., 
and  at  the  depths  of  15  and  30  feet,  52°'5. 
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Loch  an  Daimh  (see  Plate  Y.). — Looh  an  Daimh  (or  Dampb)  is  silnaled 
about  7  miles  to  the  south-west  of  Oykell  Bridge,  and  about  8  miles  to 
the  east  of  Ullapool  on  Loch  Broom.  Though  at  present  in  the  eastern 
watershed,  the  day  may  not  be  far  distant  when  it  will  be  diverted  to 
the  west,  for  the  small  stream  flowing  into  tho  Bhidorroch  river  is 
cutting  back  rapidly,  is  much  lower  than  the  loch,  and  will  probably 
tap  the  loch  at  its  south-west  end.  The  shores  rise  well  above  the 
loch,  and  the  south*eastern  shore  is  wooded ;  it  is  a  good  trout  loch,  but 
the  fishing  is  preserved.  Loch  an  Daimh  is  a  narrow  loch  trending 
south- west  and  north-east,  nearly  1  j  miles  in  length,  with  a  maximum 
breadth  of  only  one-fifth  of  a  mile.  Its  waters  cover  an  area  of  about 
173  aores,  or  a  quarter  of  a  square  mile,  and  it  drains  an  area  of  about 
2^  square  miles.  The  maximum  depth  of  52  feet  was  observed  approxi- 
mately near  the  centre  of  the  loob,  but  towards  the  south-west  end. 
The  volume  of  water  is  estimated  at  205  million  cubic  feet,  and  the 
mean  depth  at  over  27  feet.  The  loch  was  surveyed  on  Augost  23  and 
25,  1902,  when  the  elevation  of  the  lake-surface  was  found  to  be 
671*5  feet  above  the  sea — ^identical  with  the  elevation  observed  by  the 
Ordnanoe  Survey  officers  on  August  1,  1870 ;  during  the  winter  of 
1901-2  the  water  rose  2  to  3  feet. 

Loch  an  Daimh  is  extremely  simple  in  conformation,  with  no  pro- 
nounced irregularities  of  the  lake-floor.  The  10-feet  and  25*fett  basins 
extend  from  end  to  end,  and  the  50-feet  basin,  half  a  mile  in  length, 
occupies  a  central  position.  The  oflf-shore  slope  is  in  some  places  very 
steep,  and  the  average  slope  outside  the  25-feet  contour  is  steeper 
than  in  the  deeper  water  between  25  and  50  feet,  as  shown  in  the 
following  table  giving  the  artas  between  the  contour-lines,  and  the 
percentages  to  the  total  area  of  the  loch : — 

Feet. 
0  to  25        

£o    ff    oil  ...  ...  ... 

ClTcr  oU        ...         •..         ... 

173  1000 

The  surface  temperature  on  August  23,  1902,  at  12.30  p.m.,  was 
57°  Fahr. ;  and  on  August  25,  at  11.45  a.m.,  56'. 

Loch  Migdale  (see  Plate  YI.). — Loch  Migdale  is  situated  close  to  the 
northern  shore  of  the  Dornoch  firth,  and  less  than  a  mile  from  Bonar 
Bridge  at  the  head  of  that  firth.  It  contains  trout  and  pike,  and  the 
surrounding  scenery  is  very  fine,  a  conspicuous  hill  called  Migdale  Book, 
rising  off  the  north-eastern  shore.  The  island  at  the  west  end  of  the 
looh  is  artificial,  composed  of  large  and  small  stones ;  a  crossing  passes 
from  the  western  shore  to  the  island,  and  was  oovered  by  a  foot  of  water 
at  the  time  of  the  survey.     The  looh  trends  in  a  north-west  and  south- 
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cres. 

Percent. 

77 

... 

44-5 

87 

... 

50-6 

9 
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east  direction,  and  is  nearly  2  miles  in  length «  with  a  maximnm  width 
of  nearly  half  a  mile  towards  the  north-west  end,  the  looh  narrowing 
gradually  towards  the  opposite  end.  Its  waters  oover  an  area  of  ahont 
260  acres,  and  it  drains  an  area  of  ah)nt  7^  sqnare  miles.  The  maximum 
depth  of  49  feet  was  observed  rather  nearer  the  nortb-west  than  the 
soutb-east  end.  The  volume  of  water  is  estimated  at  242  million  cubic 
feet,  and  the  mean  depth  at  over  21  feet  Loch  Migdale  was  surveyed 
on  September  24,  1902,  when  the  elevation  of  the  lake-surface  was 
found  to  be  113*6  feet  above  the  sea;  when  visited  by  the  Ordnance 
Survey  officers  on  November  1,  1869,  the  elevation  was  llo'l  feet  above 
sea-level. 

The  loch  forms  a  simple  basiu,  with  a  few  minor  undulations  of 
the  lake-floor.  The  contour-lines  approach  nearer  to  the  eastern  end, 
where  the  Spinningdale  bum  flows  out,  the  water  being  shallower 
towards  the  opposite  end,  with  weeds  growing  off*  the  northern  shore, 
at  the  entrances  of  Migdale  bum  and  Munroe's  bum.  The  area  of  the 
lake-floor  covered  by  less  than  10  feet  of  water  is  about  70  acres,  or 
27  per  cent,  of  the  total  area,  while  that  covered  by  more  than  25  feet 
of  water  is  about  94  acres,  or  36  per  cent.  Temperatures  taken  at  6  p.m. 
on  the  date  of  the  survey,  in  the  deepest  part  of  the  loch,  showed  very 
little  variation  in  the  temperature  of  the  water,  the  reading  at  the 
surface  beiug  54'*-9  Fahr.,  at  25  feet  54°1,  and  at  40  feet  54°. 

Loch  an  Lagain  (see  Plate  YI.). — Loch  an  Lagain  (or  Laggan)  lies 
about  3^  miles  to  the  north-east  of  Bonar  Bridge.  It  receives  the  out- 
flow from  Loch  Laro  (which  was  not  sounded),  and  its  superfluent 
waters  are  carried  by  the  river  Evelix,  after  a  long  winding  course, 
into  tbe  Dornoch  firth.  It  is  a  small,  comparatively  shallow  loch, 
trendiog  almost  east  and  west,  one  mile  in  length,  with  a  maximum 
width  towards  the  western  end  of  nearly  a  quarter  of  a  mile,  narrowing 
gradually  towards  the  eastern  end.  Its  waters  cover  an  area  of  about 
68  acres,  and  it  drains  a  relatively  large  tract  of  country,  the  area  of 
which  exceeds  8  square  miles — an  area  seventy-four  times  greater  than 
that  of  the  loch.  The  maximum  depth  of  18  feet  was  observed  near  the 
centre  of  the  loch,  but  towards  the  northern  shore.  The  volume  of 
water  is  estimated  at  23  million  cubic  feet,  and  the  mean  depth  at 
7^  feet.  The  loch  was  surveyed  on  September  25,  1902,  but  the  eleva- 
tion of  the  lake-surface  above  the  sea  could  not  be  determined ;  the 
Ordnance  Survey  officers  levelled  the  loch  on  November  23,  1869,  and 
found  the  elevation  to  be  446  2  feet  above  sea-level.  The  li»ke-floor 
is  quite  simple  in  conformation,  with  no  irregularities,  the  deeper  water 
approaching  nearer  to  the  eastern  than  to  the  western  end ;  the  area 
covered  by  less  than  10  feet  of  water  is  about  49  acres,  or  71  per  cent, 
of  the  total  area  of  the  locb.  The  temperature  of  the  surface  water  wa^ 
t*3^'0  Fahr.,  and  a  reading  at  a  depth  of  9  feet  gave  o2°-9. 
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Loch  Buidh^i  (see  Plate  YI.). — Loch  Baidhe  (or  Buie)  lies  amid  moor- 
land hills  about  5  miles  to  the  north-east  of  Bonar  Bridge,  the  road 
from  that  place  to  Golspie  running  along  its  southern  shore.  It  reoeives 
the  outflow  fro  n  Lochs  Craoail  Mor  and  Oracail  Beag  (which  were  not 
sounded),  and  flows,  as  already  stated,  into  the  head  of  Loch  Fleet.  It 
is  a  good  trout  loch,  but  an  attempt  to  introduce  salmon  failed.  The 
loch  trends  east  and  west,  and  is  1^  miles  id  length,  with  a  maximum 
breadth  of  nearly  a  quarter  of  a  mile.  Its  waters  cover  an  area  of  about 
133  acres,  and  it  drains  an  are3k  of  about  8|  square  miles — an  area  over 
forty  times  greater  than  that  of  the  loch.  The  maximum  depth  of 
36  feet  was  observed  approximately  in  the  centre  of  the  loch.  The 
volume  of  water  is  estimated  at  68  million  cubic  feet,  and  the  mean 
depth  at  llj  feet.  The  loch  was  surveyed  on  September  25,  1902, 
when  the  elevation  of  the  lake-surface  above  the  sea  was  found  to  be 
528*45  feet;  when  visited  by  the  officers  of  the  Ordnance  Survey  on 
May  21,  1870,  the  elevation  was  527*3  feet  above  sea-level.  By 
means  of  the  sluioe  at  the  east  end  of  the  loch  the  level  of  the  water 
may  be  raised  4  or  5  feet,  but  it  is  seldom,  or  never,  used ;  according 
to  the  keeper,  the  water  may  fall  2  feet  below  the  level  on  the  date  of 
the  survey. 

Loch  Buidhe  is  quite  simple  in  conformation,  the  bottom  sinking 
gradually  on  all  sides  from  the  shore  to  the  deepest  part,  which  ocaupies 
a  central  position.  The  area  of  the  lake-floor  covered  by  less  than  10 
feet  of  water  is  about  ^'o  acres,  or  50  per  cent,  of  the  total  area  of  the 
loch,  while  that  covered  by  more  than  25  feet  of  water  is  about  4  acres, 
or  3  per  cent.  Temperature  observations  taken  in  the  deepest  part  of 
the  loch  at  1.30  p.m.  oq  the  date  of  the  survey  showed  little  variatiou^ 
the  reading  at  the  surface  baing  52°-6  Fahr.,  at  20  feet  52°*1,  and  at 
30  feet  52°0. 

The  particulars  regarding  the  lochs  dealt  with  in  this  paper  are- 
collected  together  in  the  following  table  fur  convenience  of  reference^ 
and  comparison. 

From  this  table  it  will  be  seen  that  in  the  eleven  lochs  under  con- 
sideration, which  cover  an  area  of  over  12  square  miles,  nearly  160O 
soundings  were  taken,  or  aa  average  of  129  soundings  per  square  mile 
of  surface.  The  aggregate  volume  of  water  contained  in  the  lochs 
IS  estimated  at  14,500  millious  of  cubic  feet,  and  the  area  draining 
into  them  is  nearly  240  gquare  miles,  or  twenty  limes  the  area  of 
the  lochs. 


2x2 


Digitized  by 


Google 


532     BATHTMETRICAL  SURVEY  OF  THE  FRESH-WATER  LOCHS  OF  SCOTLAKD. 


fo 


0>    ^C^»^  F-1 


»S3  , 

>  a  i 


O  0>  o  00  oa  oo  h*  r^  — -^  "^    I   ^ 
doo  o  o  o  6  o  o<6  oo    '  6i 


>^«0  »  "*  »-  ©J  3^ 


r 


-*  cs  oo  Q  ri -* -t^  2i  55  t*  «^ 


I 

Hi 


OOOG^e^XOXt^OOdOO 


so 


jl 


©^©00«««©«C<ICOI^ 


Olift^  —  ^-«©^©Q0» 


©«©-**^^t^-4*©©© 


©©©©©©©©©©© 


dl^b-X-NWOO©  —  COM 

f^©©©©©©<b©©0 


\»-<«  w^  w'  ^~  w*  •**  y<t  ^^  w^  <^  r* 

w©t?:«p«9>»t:-9>©^ 


i|SS    i 


qo<Nt^     o i«  cs t«  » -i:^ -^ 

OOCO     |r--O0ib  —  MCC3Q 


J3 

1 


.9 

r3 


CS 


.d 
O 


S 

0 
^ 


I 

a 


Digitized  by 


Google 


BATHTMITRICAL  SUBYKT  Of  THE  FRESH-WATER  LOCHS  OF  SCOTLAND.    53$ 

N0TE3    ON  THE   GEOLOGY  OF    THE    SHIN    BASIN. 

By  B.  N.  PEAOH,  LL.D.,  F.R.S.,  and  J.  HORNS,  LL.D.,  F^8. 

Of  tbe  area  included  in  the  basin  of  the  Sbin,  only  n%rrow  belts  along  the  weatr 
north,  and  east  margins  have  been  mapped  by  the  Geological  Survey.  The  greater 
part  of  the  tract  is  occupied  by  crystalline  schists  of  the  types  so  largely  developed 
in  the  counties  of  Sutherland  and  Boss,  to  the  east  of  tha  lina  of  complication 
i;irhich  stretches  southwards  from  Loch  Eireboll  by  the  headwaters  of  the  Cassley 
and  the  Oykell  rivers  to  Ullapo:)l.  The  course  of  the  Moine  thrust — the  most 
easterly  of  the  great  Post-Cambiian  displacements  described  in  the  '*  Notes  on 
the  Geology  of  tbe  Assynt  District,"  •  runs  louth  from  Gorm  Loch  M6r  by  Loch 
Ailsh  to  near  Loch  Craggie,  thence  it  curves  westwards  to  Knockan  beyoni  the 
limits  of  the  Shin  batiin.  East  of  this  dislocation,  the  metamorphic  rocks  include 
quartz  schists,  quartz-biotite-granulites,  gametiferous  musoovite-biotite  schists  and 
flaggy  micaceous  gneis&es.  These  are  pierced  by  igneous  materials  (granite  and^ 
diorite)  that  cover  considdiable  areas,  as  near  Lairg. 

Along  the  eastern  part  of  the  bisin  there  is  a  belt  of  Old  B^d  Siudstone  strata'- 
running  in  a  north-east  and  south-west  direction,  its  western  limit  being  approxi- 
mately defined  by  a  line  drawn  from  the  Mound  station  to  a  point  west  of 
Eddtrton  station.  Both  the  middle  or  Orcadian  and  the  upper  divisions  of  this 
formation  are  represented,  the  latter  occurring  between  Tain  and  Tarbat  NeiS  and 
northwards  along  the  shore  by  Djmoch. 

Gorm  Loch  Mbr. — ^This  lake,  situated  in  the  high  plateau  eist  of  B  n  More,^  . 
lies  in  a  rook  basin  formed  mainly  of  Cimbrian  quartzlte.  Part  of  the  floor, 
where  the  Grarbh  AUt  enters  the  loch,  may  be  composed  of  thrust  Lswisiaa 
gneiss  underljiog  these  quartzites.  The  deepest  sounding  is  91  feet,  and  at  the 
outlet  the  water  flows  over  ledges  of  the  higher  or  **  pipe-rock  "  zone  of  the  quartzite- 
Around  the  lake,  the  traces  of  glaciation  are  extremely  abundant;  Both  the 
striae  and  tbe  didposition  of  the  carried  boulders  prove  that,  during  the  greatest 
extension  of  the  later  glaciers,  the  ice  radiating  from  the  east  side  of  the  Ben  More 
range  crossed  the  ridge  in  a  north-eaf>t  direction  beyond  Gorm  Loch  M5r  and 
overflowed  into  Loch  Sbio.  At  a  liter  stage,  the  glacier  that  issued  from  Goire 
a'  Mbadaidh  curved  round  Cailleach  an  t-Suiomha  on  tbe  west  side  of  Gorm  Loch- 
M5r,  and  moved  north-west  by  Glen  Beg  to  tbe  head  of  Loch  GlencDul.  The- 
quartzlte  plateau  in  the  east  part  of  the  lake  is  dotted  over  with  moraines,  which 
there  form  the  islands. 

Loch  Aihh  is  a  shallow  lake — the  greatest  depth  being  24  feet — partly  enveloped 
in  drift  and  solid  rock.  It  rests  on  various  zones  of  Cambrian  age,  including  the- 
quartzite,  Fucoid  bds,  serpulite  grit,  and  limestone  with  intrusive  igneous  materials, 
all  overlying  tbe  Bea  More  thrust-plane.  Prom  the  covering  of  drift,  it  is  un-^ 
certain  whether  this  lake  is  a  true  rock  basin.  Its  surface  level  is  498*5  feet,  and 
tbe  rock  first  appears  at  the  outlet  at  a  height  of  490  feet  above  Ordnance  datunk< 
line. 

Loch  Craggie  U  a  true  ro3k  bisin,  the  deepest  sounding  being  40  ftet.  The* 
rocky  barrier  U  formed  by  siliceous  schists  and  mica-schists  that  are  well  exposed^ 
in  the  stream  below  the  outlet  and  by  the  side  of  the  road  along  the  north  bank, 
of  the  lake.  The  height  of  the  surface  of  the  water  above  sea-level  is  60o'95  feet,, 
and  that  of  the  solid  rock  where  the  bridge  spans  the  Craggie  burn  below  the 
outlet  is  505  feet.  The  direction  of  tbe  ice-movement  during  the  later  glaciation 
was  parallel  with  the  long  axis  of  the  lake. 


•  Sec  Geogr,  Journ.,  vol.  23,  p.  461,  April,  1934. 


Digitized  by 


Google 


53  i    BATHTHETRICAL  SURVET  OF  TH£  FRESH-WATER  LOCHS  OF  SCXTTLAND. 

Loch  an  Daimh  lies  a^oog  a  line  of  di^l  cation  or  fault  that  has  been  traced  for 
a  long  distance  in  the  crystalline  schists  south-westwards  towards  the  head  of 
Loch  Broom.  In  the  streams  draining  the  hill  slope  on  the  northmost  side  the 
strata  are  exposed,  which  there  consist  of  quartzose  grannlites  with  intercalations 
of  mica-schist.  On  the  higher  part  of  the  declivity  the  beds  dip  at  gentle  angles 
to  the  south-east,  hot  on  approaching  the  lake  they  a^e  thrown  into  rapid  folds 
parallel  with  its  long  axis,  and  are  much  crushed  and  shattered.  At  its  lower  end 
the  lake  is  invaded  by  cones  of  alluvium  brought  down  by  the  streams  ou  either 
side. 


NOTES  ON  THE  BIOLOGY   OF  THE  LOCHS  OF  THE 

SHIN   BASIN. 

By  JAMES  MURRAY. 

Collections  of  plankton  were  made  in  eight  lochs  of  the  basin.  The  lochs  are 
mainly  characterized  by  the  presence  of  two  northern  species  of  Diapiomtis  (D. 
laciniatus  and  Z>.  laticeps),  besides  the  common  D.  gradlis^  and  by  the  viiy 
numerous  DesmidF,  many  of  which  are  of  the  western  type. 

Each  of  the  three  species  of  Diaptomus  was  found  in  five  lochs — D.  gracilis  in 
Lccbs  Shin,  a'  Ghriama,  Ailsh,  Gorm  Lech  Mor,  and  Fiodhaig;  D.  laciniatus 
in  Lochs  Shin,  a'  Ghriama,  M<?rklan^,  Ailsh,  and  an  Daimh ;  D,  laticeps  (or  a 
related  species)  in  Lochs  a'  Ghriama,  Aihh,  an  Daimh,  Gorm  Loch  M6r,  and 
Fiodhaig.  All  three  species  occurred  together  only  in  two  lochr,  a*  Ghriama 
and  Ailsby  while  in  all  the  other  lochs,  except  Merkland  and  an  Lagain,  there 
were  two  species;  in  Loch  Merkland  D.  laciniatus  was  the  only  species  seer. 
2).  laticeps  was  ldentifi*^d  in  Lochs  a*  Ghriama  and  Ailsh;  in  Lochs  an  Daimh, 
Gorm  Loch  Mor,  and  Fiodhaig,  a  species  of  the  same  group  occurred,  but  as  only 
females  or  immature  males  were  seen,  it  is  not  certain  whether  they  were  D. 
laticeps  or  the  very  closely  related  D,  wierzejskii. 

Among  other  Crustacea  there  is  little  to  note — Holopedium  was  only  seen  in 
Lochs  Sbin  and  a'  Ghriama ;  Leptodora  in  Lochs  Shin,  a'  Ghriama,  and  an  Daimh ; 
Sida  in. Loch  a*  Ghriama  only ;  Diaphanosoma  in  cearly  all  of  the  lochs.  Nearly 
all  the  DaphnicB  of  Loch  Fiodhaig  were  males. 

llyocryptus  acutifrons,  G.  0.  Sars,  was  found  in  Loch  Shin  in  Augus%  1S03, 
being  previously  unrecorded  for  Great  Britain.  It  was  obtained  in  a  shallow  bay 
at  the  mouth  of  the  Fiodhaig  river. 

The  Desmids  (f  Loch  Shin  have  been  fully  studied  by  Messrs.  W:  and  G.  S. 
West.*  On  the  occasion  of  our  vi^it  the  very  great  abundance,  of  individuals  as  well 
88  species,  was  remarkable,  exceeding  anything  that  we  had  observed  in  other 
lochs.  In  Lochs  a*  Ghriama  and  Merkland  the  species  were  also  very  numerouf, 
and  on  the  whole  the  same  as  in  Loih  Shin.  In  Lochs  Ailsh,  an  Daimh,  and 
an  Lagain,  few  Desmids  were  seen,  but  all  had  some  of  the  western  species.  In 
Gorm  Loch  M6r  and  Lech  Fiodhaig  no  Desmids  were  noted. 

Pelagic  Rotifera  were  abundant  only  in  Lochs  Sbin,  a*  Ghriama,  and  Ailsh ; 
in  Loch  Shin  the  plankton  collections  also  included  many  littoral  species,  which 
must  have  been  driven  out  by  the  stormy  weather.  Floscularia  pclagica,  Rouf- 
selet,  was  in  Loch  a*  Ghriama  only.  Skeletors  of  the  Heliozoan,  Clathndina 
cleganSf  were  abundant  in  Lochs  Shin  and  a'  Ghriama. 


♦  Sec  Journ.  Linn.  Soc.,  Bot.,  vol.  85,  p.  519,  1903. 
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The  foUowiog  commtinioation  has  been  received  froDi   Lieut.    Bojd 
Alexander,  dated  **  Kiver  Shari,  May  26,  1905 :  "— 

The  expedition  has  received  a  rather  serious  check  as  regards  its 
forward  movement,  owing  to  the  diffioolt  navigation  of  lake  Chad. 
Having  got  together  a  snfficient  number  of  bullocks  to  carry  the  heavy 
loads  by  land  to  Ensseri,  I  left  onr  camp  at  Eadde,  dose  to  the  lake, 
with  Gosling  on  February  12.  A  few  days  later  I  left  with  my 
collector  Lopes  in  the  two  boats  to  find  a  waterway  from  Kadde  to 
Knsseri.  I  reached  the  To  month  on  Febmary  27.  The  river  was  still 
nmning,  but  had  fallen  considerably,  and  in  places  it  was  fordaUe. 
My  joamey  thns  far  bnojed  me  np  considerably,  as  I  found  open  vrater 
with  an  average  depth  of  3  ftet.  From  the  month  I  struck  in  an 
easterly  direction,  and  all  went  well  for  two  days,  during  which  I 
covered  approximately  20  miles.  Bat  on  the  third  day  trouble  oom- 
menced.  1  could  not  find  more  than  a  foot  of  water— covering  unfathom- 
able thick  black  mud.  I  could  find  no  open  water,  nothing  but  a  mass 
of  small  islands,  which  formed  innumerable  shallow  bays.  These 
islands  are  not  of  large  extent;  their  average  length  does  not  exceed  a 
mile.  They  aie  low,  of  a  sandy  soil,  and  covered  with  scrubby  bush- 
giowth  and  reed,  not  a  few  being  fishing-stations  where  the  Badumma 
dry  their  fish.  On  the  larger  ones  there  are  cattle  stations,  which 
consist  of  reed-built  huts  of  Kaffir-kraal  shape,  very  small  in  circum- 
ference, and  cot  more  than  4  feet  high. 

It  was  most  disheartening  work — finding  sufficient  water  for  the 
boats  one  day,  only  to  discover  the  next  morning  that  it  had  left  one 
nearly  high  and  dry  in  the  mud.  This  generally  occurred  after  a  strong 
wind  from  the  north-east,  but  not  always  so.  At  night  the  water, 
independently  of  any  wind,  used  frequently  to  fall  as  much  as  6  inches ; 
and  then  towards  mid-day  it  would  commence  to  flow  again,  and  be  at 
its  full  about  three  o'clock.  On  several  occasions  I  found  traces  of 
currents  mnning  in  a  south-easterly  direction,  at  the  rate  of  a  mile 
an  hour. 

In  my  struggle  to  get  across  the  lake,  one  of  the  worst  things  I  had 
to  face  was  the  mosqaitoes,  which  swarmed  in  clouds,  making  it  a 
perfect  hell  upon  earth.  On  March  20  I  returned  to  Kadde,  and  made 
preparations  for  a  second  attempt  in  a  due  easterly  direction  from  this 
place.  But,  to  cut  a  long  story  short,  I  met  with  the  same  ill  sucoees 
— ^no  water  after  25  miles,  only  groups  of  small  islands,  behind  which 
was  a  long  tract  of  land  running  in  a  north- westeily  direction,  and 
which  I  was  unable  to  skirt.  This,  I  fully  believe  now,  forms  the 
east  coast  of  the  lake.  This  land  to  the  south  bends  round  in  a  semi- 
circle to  within  5  miles  of  Kadde,  when  dense  masses  of  reeds  connect  it 
with  the  mainland.     I  have  now  no  doubt  whatever,  and  the  Badumma 
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tell  me  the  same  thing,  that  this  land  divides  the  lake  in  two,  and 
there  is  no  water-communication  between  the  two  sides.* 

I  made  an  attempt  to  ont  my  way  through  the  reeds  I  have  just 
spoken  of,  but  the  growth  was  so  dense  that  I  had  1o  give  it  up  and 
return  again  to  Eadde,  where  no  other  course  was  left  to  me  bnt  ta 
take  the  boat  to  pieces  and  carry  them  30  miles  to  a  Badnmma  fishing- 
station  close  to  the  lake,  where  I  learnt  that  the  water  was  more  open. 
What  with  sickness  and  desertion,  I  found  myself  left  with  only  seven 
men,  and  it  was  a  good  month  before  I  could  get  everything  up  to  the 
fishing-station  and  the  boats  put  together  again. 

The  Budumma  call  this  place  Seyurnm,  which  they  eay  was  once 
an  island,  but  is  now  part  of  the  mainland.  On  reconnoitring  the  water 
near  this  place,  I  found  that  this  seemingly  open  water,  averaging  a 
depth  of  4  feet,  was  nothing  more  than  a  large  bay,  enclosed  on  every 
side  by  great  belts  of  reedn,  5  to  C  feet  high,  and  clumps  of  maria  bush, 
growing  out  of  water  2  to  3  feet  deep.  There  was  nothing  for  it  but  to 
cut  a  road  for  the  boats.  A  day*s  cutting  through  the  reeds  in  a  north- 
easterly direction  brought  me  out  again  into  another  large  bay  of  the 
same  aspect  as  the  first.  The  next  cutting  was  still  more  serious,  and 
took  me  two  days ;  but  after  that  I  found  pretty  deep  water,  averaging 
a  depth  of  5  feet.  There  is  now  a  clear  road  between  our  side  and 
Eanem,  with  water  sufficient  for  a  launch  drawing  2  feet. 

Up  to  this  time  the  Budumma  had  held  severely  aloof,  but  now 
a  kaohella,  or  chief,  of  a  large  fishing  fleet  we  met,  came  forward  and 
ofifered  to  show  us  the  road  to  Bui,  a  French  station  on  the  Eanem 
coast.  After  getting  out  of  the  thick  leed-belts  the  aspect  of  the  lake 
presented  quite  a  different  look  from  that  of  the  Yo  side.  The  small 
low  flat  islands  of  the  latter  gave  way  to  big  island  stretches,  with 
channels  sometimes  not  more  than  100  yards  wide,  at  other  times  form- 
ing bays  as  much  as  2  miles  in  width,  lined  with  belts  of  dsirk-green 
maria  10  to  30  feet  in  height,  and  relieved  by  the  reddish-brown 
feathery  branches  of  a  thoroless  acacii.  A  day  from  the  reeds  brought 
us  to  Earraragg^,  the  island  of  the  kaohella,  who  took  us  to  his  town,  a 
rather  pleasing  event  after  having  struggled  for  nearly  two  months  to 
get  a  glimpse  of  one.  This  island  pres.-nted  a  very  fertile  appearanoe — 
most  refreshing  to  the  eye  after  the  sand-swept  stretches  of  B  >rnu. 

This  kaohella's  town  consisted  of  reed-built  huts,  conical  in  shape 
right  down  to  the  ground.  E>ich  hut  had  its  low  round  mosquito  house,, 
covered  witli  close-woven  matting.  The  Budutnma  all  speak  Eanuri  or 
Beri-Beri.  They  come  very  clo§e  to  the  Eanembu,  with  whom  they  inter- 
marry.    They  are  tall  men,  with  well-developed  heads  and  foreheads^ 


♦  This  seems  to  imply  that  the  like  has  fallen  still  further  since  Captain  Lenfant*a 
expedition  navigated  it.  That  officer's  map  {La  G€ogr.y  June,  190 i)  shows  a  strip 
of  naWgable  water  running  quite  down  the  west  coast  and  acrrvia  towards  the  Shari 
mouth. 
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btit  blunt  Boses,  and,  Hying  as  tbey  do  on  fisb,  tbeir  Bking  are  very 
sleek  and  oily.  As  to  dreaa,  ibe  men  wear  tbe  loose-fitting  dark-bine 
toga  of  native  clotb,  oommon  in  Bornn,  wbiob  tbey  get  in  retnm 
for  tbeir  fisb  in  tbe  Koa  market.  Tbe  women  are  small,  and  in  tbeir 
beaddress  resemble  tbe  Eanembu. 

Tbe  Budnmma  are  not  a  figbting  raoe  ;  tbey  are  timid,  and  cer- 
tainly a  good  deal  of  my  trouble  bas  been  in  trying  to  make  friends 
witb  tbem.  Tbey  diive  tbeir  oanoea  along  at  a  prodigious  rate,  youtbs 
and  small  boys  doing  all  tbe  work  of  poling.  Tbeir  canoes — made  of 
bundles  of  dried  reeds  tied  togetber  and  turned  up  at  tbe  pruw — are 
most  picturesque,  especially  wben  one  sees  a  number  togetber,  wbicb  is 
generally  the  case,  tbe  people  visiting  tbeir  fisbiog-grounds  in  large 
fleets  of  from  twenty  to  thirty  boats.  Tbe  Budumma  catcb  tbe  majority 
of  tbeir  fisb  in  nets,  but  tbe  larger  ones  of  3  feet  and  upwards  in  length 
are  speared.     Most  of  tbe  flsb  are  dried  and  taken  to  tbe  Bornu  markets. 

Tbe  Budumma  on  tbe  Sbari  side  are  a  mucb  more  enligbtened  lot 
of  people  than  those  on  the  Yo-Chad  water,  whom  tbe  former  despise, 
and  who  are  a  bush  people,  coming,  from  what  I  can  make  out,  from 
a  country  called  Eologo,  in  tbe  north-east  of  Eanem.  Tbey  are  notbing 
more  than  robbers  and  slave-dealers,  and  tbe  sooner  tbey  are  taken  in 
band,  tbe  better  it  will  be  for  our  rule  in  Bornu.  The  eastern  Badumma 
bave  their  chiefs,  wbo  are  called  kaobellas,  wbile  over  all  these  is  tbe 
king,  wbo  is  called  tbe  korammi.  Tbey  are  well-to-do  people,  deriving 
tbeir  wealtb  from  tbe  potash  trade  and  tbeir  dried  fisb.  To  return  to 
my  journey.  A  distance  of  10  miles  from  Karraragga  brought  me  to  a 
place  called  Wunda,  a  Kanembu  town  on  the  Kanem  coast.  It  came  as 
a  great  surprise  to  me  tbat  I  was  able  to  leacb  tbe  otber  side  of  the 
lake  in  practically  two  days,  and,  speaking  approximately,  tbe  distance 
is  not  more  tban  20  miles,  so  tbat  a  boat  can  now  reaob  tbe  Kanem  side 
from  Eoa  in  a  day.  Shrinkage  of  tbe  water  must  bave  a  great  deal  to 
do  witb  it.  Many  of  tbe  islands  I  passed  are  now  practically  one,  great 
belts  of  reed  and  grass  joining  tbem.  At  Wunda  I  found  a  large  amount 
of  ix)ta8b,  wbicb  comes  a  five-days'  journey  from  tbe  Kanem  country » 
and  is  taken  by  tbe  Budumma  in  tbeir  canoes  to  tbe  Bornu  markets, 
where  it  forms  a  very  lucrative  trade,  well  worthy  of  protection.  Kanem 
looks  a  most  desolate  country,  notbing  but  sand-dunes  coverel  witb 
scrubby  acacia  growth,  whose  brancbes  are  whitened  by  the  wind-swept 
sand.  All  tbe  towns  I  stopped  at  were  in  want  of  food,  and  it  was  witb 
difficulty  I  could  get  any  for  my  men.  From  Wunda  I  reacbed  Bal,  a 
Frencb  station  on  tbe  Kanem  coast,  about  8  miles  to  tbe  soutb-east. 

From  this  place,  after  skirting  the  Kanem  coast  for  a  distance  of 
12  miles,  I  struck  in  a  westerly  direction.  This  course  was  difficult, 
winding  througb  belts  of  maria  that  frequently  closed  together  and 
gave  tbe  waterway  a  widtb  of  not  more  than  100  yards.  In  these 
channels  I  found  9  to  12  feet  of  water,  but  soon  reed-growtb  reappeared, 
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and  made  it  neoessarj  to  cat  a  path.  At  last  my  Lako  Chad  troubles 
•ended,  for  I  arrived  yesterday  at  the  Shari  mouth,  after  three  montha* 
kDocking  about  on  the  lake.  I  am  sending  you  from  Eusseri,  for  what 
It  is  worth,  a  map  of  my  first  route  from  the  Yo  mouth ;  the  others 
I  shall  not  have  time  at  present  to  plot.  I  have  made  a  rather  interest- 
ing oolleotion  of  birds  on  the  islands.  They  difier  very  oonsiderably 
from  those  I  col  looted  in  Bomu. 

From  what  I  have  seen  of  the  Shari  fo  far,  it  is  a  magnificent 
little  river,  but  cannot  be  compared  with  the  Benue  in  size,  the  average 
width  being  500  yards ;  but  unlike  the  Benue,  it  is  quite  free  of  sand- 
banks. Coming  up  the  river,  all  the  chiefs  have  shown  the  greatest 
hospitality.  At  present  they  are  between  two  stool?,  the  Germans  <m 
one  side  and  the  French  on  the  other.  Many  of  the  big  chiefs  have 
land  and  towns  on  both  banks,  and  the  result  is  a  constant  source  of 
trouble.  Demarcation  of  territory  out  here  by  fixed  boundaries*  like 
rivers,  seem  to  me  absolutely  wrong.  Boundaries  should  be  determined 
by  the  territories  owned  by  the  big  chiefsi 

Writing  from  Fort  Lamy,  June  14,  Lieut  Boyd  Alexander  says — 

'*  I  am  sending  you  from  here  two  of  my  route  maps — one  from  the 
Yo  mouth,  the  other  of  the  crossing  from  Seyurnm  to  BuL  According 
to  my  course,  I  cannot  make  the  distance  across  more  than  41  miles, 
and,  approximately,  as  the  crow  flies,  30  miles.  I  have  taken  all  the 
trouble  I  could  to  get  the  distances  as  accurately  as  possible.  All  the 
same,  my  distance  across  does  not  tally  with  that  of  the  present  French 
map  which  I  have  seen  here,  the  distance  being  60  miles  on  the  latter.* 
I  believe  I  am  the  first  to  cross  the  lake  from  our  side,  so  the  distance 
will  at  present  remain  en  Fair  till  we  know  the  exact  positions  of 
Seyurum  t  and  Bol,  or  rather  Munda,  which  latter  place  was  the  first 
I  touched  on  the  £anem  side.  The  French  have  just  sent  up  an  officer 
to  ^x  these  places  and  to  find  my  route,  with  the  idea  of  getting  through 
by  it  to  the  Komadugu,  but  from  what  I  have  seen  of  the  lake  I 
think  this  is  impossible.  Two  years  ago  the  French  had  a  route 
skirting  the  Eauem  side  up  to  the  north  end  of  the  lake  to  their  station 
at  Ngegmi,  but  now  there  is  no  water  on  this  road. 

**  GosUd^  and  I  are  leaving  in  the  boats  to-morrow  for  the  Gribingi, 
whence  we  go  down  the  Tomi,  and  then  a  porterage  of  six  days  will 
bring  us  on  to  the  Ubangi.  The  French  have  shown  us  splendid 
hospitality.  Our  stores  and  provifeions  are  lasting  out  pretty  well. 
We  have  another  six  mentis'  supply.  We  hope  to  reach  the  Ubangi 
by  the  end  of  August." 


•  Captain  Lenfaurs  map,  which  Lieut.  Alexander  had  of  course  had  no  oppor- 
tunity of  seeing,  makes  the  distance  across  from  the  west  to  the  east  coast  generally 
under  95  miles,  and  in  one  part  only  about  25  miles. 

t  The  work  of  the  Anglo-French  Commission  ard  that  of  my  expedition  in  Bomu 
sh<  uld  fix  this  placr. 
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Nothing  is  more  woi thy  of  commendation  than  the  pains  taken  by  the  census 
department  of  the  United  States  to  present  the  facts  ascertained  by  the  decennial 
statistical  inquiries  in  the  form  in  which  they  are  likely  to  be  of  most  use.  Statistics 
are  merely  raw  materials.  Their  principal  use  in  the  great  majority  of  cases  is  to 
sufrgest  further  inqairy,  and  this  is  particularly  true  of  the  statistics  usually 
collected  at  national  censuses.  That  subjects  for  fruitful  inyestigation  may  be 
fugge^tfd,  it  is  important  that  the  main  facts  resulting  from  the  census  inquiries 
should  be  set  forth  in  such  a  manner  as  to  catch  the  attention  of  the  inquirer. 
Admittedly  this  is  best  effected  by  means  of  graphic  representations,  and  this  is  what 
we  1  ave  here  on  a  lavish  scale.  The  results  of  the  last  census  of  the  United  States 
are  here  presented  on  207  plates  each  measuring  Hi  by  9  inches,  and  the  interest 
of  these  plates  to  the  geographer  is  shown,  if  by  nothing  else,  by  the  fact  that  a 
large  proportion  of  the  graphic  representations  on  these  plates  are  in  the  form 
of  maps,  in  many  cases  six  maps  on  a  single  plate.  The  plates  are  accompanied  by 
a  text  of  67  pages  consecutively  numbered  from  25  to  91,  but  intersperfed  in  sections 
through  the  Tolume  under  different  headings,  such  as  population,  vital  statistics, 
agriculture,  etc.  There  is  also  a  table  of  contents  and  a  list  of  illustrations,  occupying 
together  18  pages. 

Different  inquirers  will  look  with  different  degrees  of  interest  on  the  facts  pre- 
«ented  by  the  various  plates,  and  it  mill  therefore  be  worth  while  to  indicate  as 
fully  as  possible  the  contents  of  the  plates,  and  to  draw  attention  to  some  of  the  more 
striking  of  tbeir  indications. 

The  first  p?ates  are  historical,  No.  1  showing  the  successive  accretions  to  the 
territory  of  the  United  Sates  as  oiiginally  defined  by  the  treaty  of  1783,  and  No». 
2-12  showing  the  distribution  of  population  at  each  of  the  previous  censuses.  In 
these  all  towns  with  a  popnlation  of  8000  and  upwards  have  their  position  indicated, 
and  it  is  interesting  to  notice  the  first  emergence  of  now  populous  cities.  Cincinnati 
first  appears  as  a  town  ("  city  **)  with  upward  of  8000  inhabitants  in  1820.  PittF- 
burg  and  Buffalo  have  attained  that  limit  by  1830,  but  St.  Louis  is  still  belo^  i^ 
Both  St.  Lonis  and  Chicago  are  added  to  the  list  in  1840,  and  Milwaukee  appears 
in  1850.  In  1860  St.  Paul  is  indicated  as  a  city  above  the  8000  limit,  but  Min- 
neapolis not  till  1870,  when  many  other  western  towns  (Des  Mi  ines,  Council  Bluffs, 
and  Omaha;  St.  Joseph,  Leavenworth,  Lawrence,  and  Kansas  City;  Salt  Lake 
City;  San  Fiancisco,  Oakland,  San  Jose,  Sacramento,  Stockton,  Portland,  Ore,  atd 
others)  are  also  so  marked  for  the  first  time. 

Plate  13  shows  the  density  of  population  as  ascertained  by  the  last  cenfus,  and 
plate  14  is  a  diagram,  based  on  the  Qeographuch-SiaiisHsche  Tahellen  of  Juraf  chek, 
showing  the  increase  of  population  of  the  United  States  as  compared  with  that  of 
Feveral  European  countries,  to  which  it  would  have  been  interesting  to  have  added 
another  showing  the  relative  rate  of  increase  in  the  same  countries. 

Plates  21  and  22  are  ingenious  coloured  diagrams  showing  the  relative  ranks 
of  the  states  nnd  cities  respectively  at  the  different  censuses.  Though  rather  com- 
pli  ated,  they  are  prolably  the  simplest  that  could  have  been  devised  for  the 
purpose.  It  may  be  noted  that  on  the  second  of  these  two  diagrams  there  appears 
the  city  of  Moyamensing  in  the  censuses  from  1830  to  1850,  at  which  it  held  ihe 
twenty-eighth  place,  after  which  it  never  reappeare.  It  does  not  find  a  place  in 
Colange's  Gazetteer  of  the  United  States. 


♦  *  Twelfth  Census  of  the  United  States,  tuken  in  the  year  1900.'  Willinm  B. 
Merriam,  Director.  Statistical  Atlas.  Prepared  under  the  supervision  of  Henry 
Gannett,  Geographer  of  the  Twelfth  Census.     Washington :  1903. 
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Plate  25,  a  map  sbowiog  tbe  density  of  increase  of  population  in  different  parts 
of  the  United  States  between  1890  and  1900,  is  of  peculiar  interest.  This  period 
was  notoriously  one  of  great  propperity  for  the  United  States  as  a  whole,  prosperity 
shown  by  the  enormous  development  of  important  induUries  and  a  very  rapid 
increase  in  its  foreign  commerce,  and  especially  in  the  value  of  its  exports  of 
manufactured  go^ds,  a  circumstance  to  which  some  people  attach  special  importance. 
Yet  it  is  already  a  famil  ar  f.ict  that  there  was  a  smaller  ratio  of  increase  of  th& 
population  of  the  country  in  that  than  in  any  previous  intercensal  period,  and  this 
map  shows  at  a  glance  that  there  were  considerable  areas  in  different  parts  of  th& 
country  where  there  was  an  absolute  decline  of  popuUtion  during  that  period. 
Most  striking  of  all  is  the  fact  that  one  of  tbe  largest  of  those  areas  is  in  th& 
state  of  New  York,  <  xtcnding  from  the  Hudson  to  the  shores  of  Lake  Ontario,  and 
to  the  vicinity  of  those  of  Lake  Erie,  embracing  in  all  about  half  the  extent  of  the 
state,  equal  to  fully  three-fourths  of  the  area  of  Ireland. 

Plate  26  is  a  map  showing  the  proportion  of  the  population  in  towns  of  2000 
inhabitants  and  upwards.  That  the  most  extensive  area  with  a  large  proporti  m  of 
the  population  so  distributed  should  ba  the  north-east  quadrant  (north  of  38**  N. 
and  east  of  97°  W.)  U  cnly  what  was  to  be  expected,  but  the  vast  extent  of  the 
territory  in  the  south-east  with  no  towns  above  2000  is  very  striking,  all  the 
more  so  since  this  very  area  i4  shown  by  p^ato  28  to  have  had  in  many  parts  an 
exceptionally  large  percental  increase  cf  the  popuUtion. 

Plate  42  is  made  up  of  a  number  of  circular  diagrams  proportional  in  area  to  the 
total  population  at  each  census,  and  indicating  aUo  the  elements  of  which  ihe 
population  is  ma'^e  up.  The  earlier  diagrams  distioguish  only  the  white  and 
coloured  pop  ilatioo,  but  the  last  f  jur  distinj;ui;h  the  native  whites  b  r j  of  native 
pirents,  native  whites  born  of  foreign  parents,  foreign-bom  whites,  and  coloured. 
Neither  on  the  plate  nor  in  the  text,  however,  is  it  stated  to  which  side  those 
of  mixed  parentage  are  referred.  From  these  diagrams  it  appears  that  in  the  last 
three  decades  the  proportion  both  of  the  native  whites  of  native  parents  and  of 
coloured  has  been  declining,  while  the  other  two  elements  have  relatively  increased 
in  numbers.  In  connection  with  this  plate  it  is  of  interest  to  examine  plate  87, 
whic^  contains  a  diagram  in  the  form  of  a  square  of  5  inches,  on  which  the  occu- 
pations of  the  people  are  classified  by  race  and  nativity.  Agricultural  pursuitSr 
proffssijnal  service,  domest'c  and  personal  service,  trade  and  transport,  and  manu- 
facturing and  mechanical  pursuits  are  distinguished  by  five  colours,  while  the  four 
elements  of  the  population  enumerated  under  p1a*e  42  are  represented  by  four 
horizontal  sections  proportional  to  their  numbers.  If  the  square  had  been  marked 
off  in  buodredths  on  two  sides  at  right  angles  to  one  another,  it  would  have  been 
easier  to  compare  the  magnitude  of  different  sections,  but  even  without  that  aid 
one  cannot  fail  to  notice  what  a  large  pr  >portion  of  the  agricultural  class  is  ma^e  up 
of  natives  bom  of  native  parents,  and,  on  the  other  hand,  what  a  large  contingert  is 
famished  to  the  manufacturing  and  mechanical  section  by  forti^n  whites  and  native 
whites  of  foreign,  parentage.  To  this  Eection  these  two  elements  of  the  population 
furnish  together  a  much  larger  number  than  that  furnished  by  the  other  two  elements. 

Plates  50  and  51  relate  to  migration  and  immigration.  Plato  50  gives  the  net 
results  of  migration  by  states  and  of  immigration  from  abroad  and  emigration  to 
foreign  countries  on  the  population  of  the  different  state?.  As  the  result  of  inter- 
state migration  only,  the  states  Virginia,  Kentucky,  Tennessee,  North  Carolina, 
Georgia,  an  I  Sjuth  CaroUoa.  showed  a  loss  amounting  in  each  case  to  upwards  of 
150,000,  while  New  York,  Massachusetts,  Illino'.s,  Texas,  California,  New  Jersey, 
Peansjlvania,  and  Kansas  each  gained  to  the  extent  of  at  least  half  a  million. 
Plate  51,  which  shows  by  stated  the  amount  of  interstate  emigration  and  immi^rati  n 
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fepara^ely,  pre.eDts  a  viyid  picture  of  the  present  instability  of  the  United 
Slates  population.  In  this  way  New  York  lost  by  migration  to  other  states 
1,290,000,  and  gained  by  entrance  from  other  stales  about  540,000 ;  Illinois  lest 
1,013,000  and  gained  abont  960,000;  Ohio  lost  1,114,(00  and  gained  rather 
more  than  500,000;  Missouri  lost  about  615,000  and  gained  ab>at  855,000;  and 
Pennsylvania  lost  about  940,000  and  gained  about  490,000.  This  means  in  the 
case  of  Ohi'',  for  example,  that,  if  we  take  the  mean  between  the  population  of  that 
state  as  it  was  in  1890  and  1900,  more  than  28  per  cent*  of  the  population  left  the 
fitate  in  that  interval,  wbi'e  nearly  13  per  cent,  were  added  during  the  same  period. 

Plates  53  and  54  relate  to  the  negro  population,  and  Plates  57  to  69  to  the 
foreign-born  population.  Plate  79  shows  the  somewhat  surprising  result  that 
the  proportion  of  illiterates  amoDg  the  native  white  voters  exceeded  10  per  cent, 
in  the  greater  part  of  the  south-east  and  25  per  coLt.  in  not  inconsiderable  areas, 
while  plate  80  shows,  as  was  to  be  expected,  a  much  higher  percentage  utder  this 
head  ftr  the  negro  population,  the  proportion  of  illiterates  being  more  than  one- 
half  in  by  far  the  greater  part  of  the  coloured  area.  Plate  86  shows  that  in  three 
states,  New  Mexico,  Arizona,  and  Texas,  the  number  of  persons  above  ten  years 
of  age  who  conld  not  speak  English  exceeded  25  per  cent,  of  the  total  population. 

Plate  98  is  a  map  showing  the  average  size  cf  families — greatest  towards  the 
mouth  of  the  Mississippi  valley  and  in  the  middle  Appalachians  (West  Virginia), 
least  in  the  norih-east  and  on  the  Pacific  seaboard — least  of  all  in  northern 
New  York  and  between  the  south-east  of  Lake  Michigan  and  Lake  St.  Glair. 
Plates  99  and  100,  the  last  under  the  head  of  population,  show  by  statei — the 
former  the  proportion  of  houses,  the  latter  the  proportion  of  farmhouses  owned 
free,  encumbered,  and  hired  in  1900. 

PI i tea  101  to  125  relato  to  vital  statiftics,  and  exhibit,  partly  on  maps  and 
partly  by  diagrams,  the  death-rate  from  various  disease  s  in  the  registration  area 
for  1900,  that  If,  in  the  states  of  New  England,  in  New  York,  New  Jersey, 
Michigan,  and  the  district  of  Columbia,  together  with  153  cities  with  a  population 
of  8000  and  upward? . 

Plates  126  to  178  relate  to  agrlcultuie.  The  first  of  these  shows  the  centres 
of  productiun  for  maize,  wheat,  and  other  products  compared  with  that  of  manu- 
factures. Plate  129  is  a  map  showing  in  five  tints  the  average  size  of  farms  in 
differeut  parts  of  the  United  States,  the  lowest  tint  indicating  farms  of  less  than 
80  acres  on  the  average,  the  highest  those  cf  more  than  640  acres. 

Plates  132  to  138  relate  to  the  improvement  of  land.  Plate  132  shows  the 
proportion  of  improved  land  to  the  total  area  in  dififerent  par  s  cf  the  United 
States,  and  one  of  the  maps  in  plate  138  shows  the  same  by  states.  The  greatest 
proportion  of  improved  land  (75  per  cent,  of  the  total  area  and  upwards)  is  foimd 
in  the  north  prairie  states,  from  the  westera  frontier  of  Pennsylvania  to  eastern 
Nebraska.  Plate  133  shows  the  difiference  in  farm  values  at  the  beginning  and 
end  of  the  five  interoensal  periods  since  1850,  and  may  be  compjured  with  advan- 
tage, as  regards  the  last  period,  with  plate  25.  It  shows  an  iLcrease  in  farm  values 
in  all  the  states  represented  between  1850  and  1860.  The  decline  throughout 
the  south-east  in  the  next  decade  is  of  course  accounted  for  by  the  civil  war. 
Between  1870  and  1880  there  was  a  decline  in  values  only  io  Vermont,  New 
Jersey,  and  Delaware,  but  it  is  noteworthy  that  between  1880  aod  1890  thtre  was 
an  aggregate  decline  in  farm  values  in  all  the  states  from  Maine  to  New  Jersey 
in  the  east  and  between-  the  seaboard  of  those  states  and  Indiana  (Indiana  not 
included)  in  the  west,  but  in  no  other  states,  and  tlat  between  1890  and  1900  the 
declite  wai  continued  in  Maine,  New  York,  Pennsylvania,  and  Ohio.  In  that 
f ericd  Florida  also  showed  a  decline. 
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Plate  142  gives  a  clasaificati  m  of  farms  by  tenure,  distingaishing  fartD9 
cultiyated  hy  the  ownera,  firms  in  the  hands  of  cash  tenants,  and  those  in  the 
hands  of  share  tenants.  From  this  diagram  it  appears  that  farms  colli  rate!  hj 
their  owners  formed  less  than  half  the  entire  number  only  in  Alabama,  Louisiana, 
Greorgia,  S^uth  Carolina,  Mississippi,  and  the  Indian  Territory.  Only  in  the 
Indian  Territory  did  share  tenancies  exceed  one-hsdf  the  number,  and,  in  addition,, 
only  in  Texas  and  Delaware  did  such  tenancies  exceed  40  per  cent,  of  the  tota^ 

Plates  146  to  149  relate  to  the  rearing  of  livestock.  From  these  it  appears 
that  swine  were  most  numerous  (100  or  more  per  square  mile)  in  the  greater 
part  of  the  area  between  38^  and  43i°  N.  and  83°  and  99''  W.  (plats  146) ;  neat 
cattle  most  numerous  (75  and  more  per  square  mile)  west  and  south-west  of 
Lake  Michigan  (plate  147) ;  sheap  (50  per  square  mile  and  upwards)  chiefly  in  the 
area  between  Pennsylyania  and  the  south-east  of  Lake  Michigan  (plate  148); 
while  horses,  mules,  and  asses  were  found  to  the  number  of  25  per  cent,  and 
oyer  throu];hout  the  north-east  (plate  149). 

Plates  153  to  177  relate  to  the  proiuction  of  various  crapp.  Tne  aggregate  pro- 
duction of  all  grains  per  square  mile  was  greatest  in  Iowa  and  Illinois  (plate  153) ;. 
that  of  maize  (plate  154)  in  much  the  same  area  as  that  which  reared  the  largest 
number  of  swine ;  that  of  wheat  (plate  156)  greatest  south-east  of  Lake  Michigan, 
in  the  western  prairie  states  and  on  parts  of  the  Pacific  f  eabcard,  as  well  as  in  th& 
north-east  of  Oregon,  and  the  south-east  of  Washington,  but  very  scanty  (under 
64  bushels  per  square  mile)  in  a  very  large,  almost  unbroken  area  south-wefit  of 
La^e  Michigan,  in  Illinois,  eastern  Indiana,  and  the  north-eaet  of  Missouri.  Oats 
(plates  158, 159)  were  very  generally  and  largely  cultiyated  throughout  the  north- 
east quadrant  of  the  States  except  in  most  of  the  New  England  states  and  it  is  note- 
worthy that  they  were  much  grown  in  the  maize  area  south-west  of  Lake  Michigan, 
where  the  cultiyation  of  wheat  was  yery  sparse.  Rye  (plate  160)  wa^  grown  ii^ 
three  principal  areas — (I)  north-west  of  tbe  seaboard  stretchiog  from  Chesapeake 
Bay  to  Long  Island  sound,  (2)  on  both  sides  of  Lake  Michigan,  and  (3)  in  eastern 
Nebraska.  The  principal  barley  area  (plate  161)  was  from  the  middle  of  Lake- 
Michigan  to  the  west  of  S.  Dakota.  Hay  and  forage  crops  (plate  162)  were  plenti- 
fully grown  throughout  the  north-east,  most  abundantly  between  Lakes  Erie  and 
Ontario  and  the  coast. 

The  cotton  area  seems  scarcely  to  haye  passed  beyond  the  limits  reached  in 
1860,  although  it  is  difficult  to  compare  the  maps  compiled  at  the  different  datep,. 
as  the  earlier  maps  indicated  the  proportion  of  the  surface  occupied  by  cotton,  while 
one  of  the  two  cotton  maps  (plates  165,  166)  for  1900  shows  no  cotton-growing 
district  where  less  than  one  bale  per  square  mile  was  grown,  while  the  other  shows 
only  the  yield  per  acre.  The  latter  shows  the  most  extended  area,  with  an  outlying 
patch  in  about  38}°  N.  in  Virginia,  and  another,  where  it  is  grown  by  irrigation,  ii> 
the  adjoining  parts  of  Arizona,  Utah,  and  Neyada ;  while  in  the  south  the  con- 
tinuous cotton  area  as  thus  shown  extends  to  the  Rio  Grande  in  the  south-west,  and 
to  Tampa  in  Florida.  The  area  within  which  as  much  as  one  bale  per  square  mile 
was  grown  is  yery  compact,  nowhere  rising  much  beyond  37°  N.,  excluding  most 
of  Tennessee  to  ^e  east  of  the  part  of  the  Tennessee  river  which  flows  north,  so 
as  not  to  rise  in  most  of  that  state  beyond  35°  N.,  and  touching  the  coast  in  the 
east  only  in  North  and  South  Carolina,  and  in  the  south  only  to  the  south-west  of 
New  Orleans  and  the  south-west  of  Galyeston.  In  the  west  it  extended  in  one 
point,  about  the  middle  latitude  of  Texas,  beyond  101°  W.  The  more  considerable- 
parts  of  this  area  yielding  abaye  35  bales  to  the  square  mile  were  four  in  number— one 
on  both  banks  of  the  Mississippi  reaching  from  about  the  northern  limit  of  the  area 
to  near  New  Orleans;  a  second  curving,  wi*h  conyexity  to  the  Eouth*east,  from  the 
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Mi^le  in  the  no  th- west  of  Sauth  C*rolinA  to  ab)ut  the  middle  of  southern  Alabama 
(32^  N.) ;  a  third,  behind  the  ])reTious,  stretching  from  abDiit  the  north-east  of 
G^rgia  south-westwards  to  about  the  middle  of  the  eastern  frontier  of  Alabama ; 
and  the  fourth,  in  Texas,  stretching  south  from  the  Red  river  between  96^  and  98^ 
W.  It  is  this  last  area  that  sho^s  the  greatest  advance  in  productiveness  in  recent 
years. 

The  map  showing  the  production  of  tobacco  per  pquare  mile  (plate  167)  presents 
a  great  contrast  to  that  of  cottoo.  The  most  productive  districts,  instead  of  being 
in  a  compact  area,  are  scattered  over  the  eastern  half  of  the  country,  one  in  the 
east  of  North  Garolioa,  a  second  in  the  north-west  of  North  Carolina  and  the 
adjoining  part  of  Virginia,  a  third  in  the  south-east  of  Pennsylvania,  a  fourth  in  the 
south-weit  of  Ohio  and  eastern  Kentucky,  a  fifth  in  ths  south-west  of  Kentuckv 
and  the  adjoiaiog  part  of  Tennessee,  a  sixth  in  Wisconsin,  about  30  to  40  miles  to 
the  west  of  Like  Michigan,  crossed  by  43^  N.,  and  a  seventh  in  the  middle  of 
northern  Cjnnecticut. 

Other  maps  (plates  173-177)  show  the  production  of  potatoss  and  sweet  potatoes^ 
apples  and  peari^,  cherries,  grapes,  peaches,  apricots,  plums,  and  figs;  but  it  U 
somewhat  surprising  and  disappointing  to  find  that  there  is  neither  map  nor 
diagram  to  illustrate  the  distribution  of  citrus  fruits,  the  vicissitudes  of  which 
in  past  decades  are  a  matter  of  no  little  interest  in  the  agriculture  of  the  United 
States,  or  that  of  rice  or  sugar,  whether  cane  or  beet'. 

Plate  178  furnishes  by  means  of  diagrams,  but  unfortunately  no  map,  a 
variety  of  information  with  regard  to  irrigation.  The  greatest  extent  of  irrigation 
in  1899  was  in  the  state  of  Colorado,  where  about  2,000,000  acres,  or  3  per  cent, 
of  the  entire  surface,  were  irrigated,  California  coming  second  with  less  than 
2,000,000  acrsF,  and  accordingly  le^s  than  2  per  cent,  of  the  ares,  which  is  just 
under  100,000,000  acres. 

Xamber  of  trrigatora.  Acres  irrigated. 

1889        52^84        3,564,416 

1899        102,819        7,263,273 

The  total  cost  of  irrigation  in  1899  was  abjut  6^,300,000  dollars,  the  total  value 
of  the  irrigated  crops  84,400,000  dollars. 

Plates  179  to  207  relate  to  manufactures,  bat  eome  of  the«e  it  is  impossible  to 
interpret  with  certainty,  there  being  no  adequate  explanation  either  on  the  maps 
or  in  the  text.  On  p.  85  there  is  a  reference  to  p.  37  of  the  text  for  a  full 
description  of  the  method  of  computing  the  centre  of  manufactures,  but  there  we 
find  nothing  of  the  sort.  All  that  we  do  find  is  an  account  of  the  method  of 
computing  a  centre  (of  population);  but  we  are  toll  that  the  centre  of  manu- 
lactures  is  bised  on  the  value  of  tbe  gross  prcducts,  and  what  we  want  to  know 
is,  how  this  valua  is  determined.  From  plate  193  we  learn  that  men*d  and 
women's  clothing  was  the  fifih  in  the  value  of  its  products  among  the  manu- 
iactuiing  industries  of  the  United  States  in  1900.  Now,  among  these  manufactures 
thera  must  have  been  large  quantities  of  worbted  garments,  the  production  of 
which  involves  seveial  successive  manufacturing  industries.  We  have  first  the 
combing  of  the  wool,  then  the  spinning  of  the  combed  wool  into  yarn,  the  weaving 
of  the  yarn  into  cloth,  and  finally  the  making  of  the  clothing.  But  if  the  products 
of  aU  tbete  industries  are  added  together  to  give  the  value  of  the  gross  products  of 
manufactures,  it  is  ub\rious  that  the  same  values  must  be  reckoned  in  several 
times.  That  some  of  these  industries  are  separately  enterel  is  obvious  from  the 
fact  that  cottons  appear  on  the  same  plate  as  the  ceventh,  and  woollens  (no  doibt 
including  worsteds)  as  the  ninth  in  point  of  the  value  of  their  products  among  the 
industries  of  the  United  States.    On  plate  180  we  have  a  statement  of  the  total 
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value  of  manufactures  less  the  cost  of  materials;  but  this  again  leaves  us  in 
perpleiitj,  for  if  the  values  of  the  products  of  all  the  Industries  separately  entered 
are  added  together  after  the  deduction  of  those  of  the  raw  materials,  it  is  evident 
that  the  same  values  must  be  deducted  several  times. 

We  cannot  but  think  that  many  of  the  maps  and  diagrams  under  the  bead  of 
Manufactures  might  have  been  dispensed  with,  and  replaced  with  advantage  by 
ethers  relating  to  the  mining  industries  of  the  United  States,  on  which  this 
volume  gives  us  no  information.  The  inclusion  of  large-scale  maps  indicating 
both  the  quantity  and  value  of  the  priucipal  economic  minerals  produced  in 
different  parts  of  the  United  States  would  have  been  very  welcome. 

G.  G.  a 


THE  MECHANICS  OF  VOLCANOES. 

The  mystery  of  the  volcano  has  always  attracted  the  human  intellect,  and,  from 
the  days  of  Empedooles  onward,  has  been  an  object  of  investigation  and  specula- 
tion. Many  are  the  theories  which  have  been  broached,  none  of  which  gave  a 
complete  explanation,  and  most  of  which  have  been  more  or  less  completely  aban- 
doned as  the  advance  of  knowledge  showed  the  baselessness  of  their  foundations, 
or  their  want  of  agreement  with  observation.  This  same  advance  of  knowledge 
has  enabled  ns  to  come  nearer  to  a  true  explanation,  and  the  latest  attempt  to 
solve  the  problem  is  contained  in  a  paper  by  Prof.  C.  Doelter.*  His  explanation 
is  not  completely  satisfactory  in  detail,  yet  it  probably  represents  an  approxima- 
tion to  the  truth,  and,  as.such,  deserves  the  attention  of  geographers,  for  an  appr^ 
ciation  of  the  cause  of  volcanic  activity — though,  strictly  speaking,  this  is  a  branch 
Cif  geology — ^is  essential  to  the  proper  underotanding  and  classification  of  the  forms 
of  volcanoes. 

Prof.  Doeltei's  explanation  is  based  on  the  results  of  recent  physico-chemical 
investigations,  and  involves  two  main  principles,  the  first  of  which  is  the  variation 
of  meltiog-point  with  pressure.  The  lava  of  Vesuvius  melts  at  a  temperature  of 
about  1900°  Fahr.  (1050**  C.)  under  ordinary  atmospheric  pressure,  but  when  sub- 
jected to  greater  pressures  the  temperature  at  which  fusion  takes  place  rises  at  the 
rate  of  about  one-twentieth  of  a  degree  for  each  atmosphere ;  this  increase  is  not, 
however,  continuous,  for  there  can  be  little  doubt  that  in  the  case  of  lava,  as  of 
other  substances,  the  rise  of  melting-point  gradually  reaches  a  maximum,  after 
which  any  further  increase  of  pressure  leads  to  a  lowering  of  the  melting-point. 
As  both  pressure  and  temperature  increase  with  depth  below  the  surface,  there 
must^come  a  level  below  which  all  rocks  are  in  a  state  of  fusion,  but  it  is  not  prob- 
able that  this  maximum  melting-point  is  of  practical  importance,  for  even  if  we 
take  the  mean  rate  of  increase  of  temperature  at  only  one-fifth  of  the  mean 
observed  rate  near  the  surface,  which  is  about  one  degree  Fahrenheit  in  60  feet,  the 
increase  of  underground  temperature  would  overtake  the  rising  melting-point  at  a 
depth  of  not  more  than  70  miles,  while  the  maximum  melting-point  would  not  be 
reached  under  a  depth  of  from  100  to  200  miles. 

From  these  conuderations,  it  follows  that  below  the  outer  crust  of  cooled  and 
soUdified  rocks  there  must  be  a  larger  zone  of  rock  which  still  remains  solid, 
because  its  temperature  is  less  than  that  of  the  melting-point  corresponding  to  the 
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pressure  under  which  it  rest^,  and  below  that  again  there  must  be  rock  or  magma 
in  a  state  of  fusion ;  it  is  to  ibis  magma  that  Prof.  Doelter  1  xtks  fjr  the  original, 
or  primary^  source  of  all  volcanic  actiyity.  At  the  same  time  the  depth  at  which 
this  primary  reservoir  of  magma  lies,  and  the  pressure  under  which  it  is  confined, 
are  so  great  that  a  direct  eruption  from  it  is  inconceivable,  but  when,  by  more- 
ments  in  the  overlying  crust  or  otherwife,  a  channel  is  opened,  the  magma  may  rise 
to  a  depth  where  it  is  surrounded  by  rock  at  a  lower  temperature  than  the  melting- 
point.  In  these  circumstances  solidification  commences,  and  the  second  principle 
comes  into  play,  and,  if  the  depth  below  the  surface  is  not  too  great,  is  the  direct 
cauFe  of  an  eruption. 

This  second  principle  U  the  separation  of  aqueous  and  other  vapours  from  the 
solidifying  magma. 

From  all  volcanoes  large  quantities  of  steam,  of  carbonic  acid,  and  other  gases 
are  evolved,  and  the  course  of  every  lava-stream  is  marked  by  clouds  of  steam 
evolved  from  the  cooliog  lava.  At  one  time — and  the  idea  is  still  common — this 
steam  was  supposed  to  have  been  derived  from  sea-water  which  had  obtained  access 
to  the  molten  lava  while  still  underground,  but  this  explanation  is  now  generally 
rejected,  being  impossible  in  some  cases  and  inadequate  in  all,  and  the  greater  part 
of  the  steam  and  other  emanations  from  a  volcano  are  now  regarded  as  directly 
derived  from  an  original  store  in  the  interior  of  the  earth.  However  this  may  be, 
it  is  certain  that  the  magma  from  which  volcanic  lava  it  derived  is  not  merely  in 
a  state  of  igneous  fusion,  but  is  combined  with  water  and  gases,  which  are  given 
off  as  it  solidifies,  and  by  their  escape  frequently  form  miniature  volcanoes,  or 
hornitos,  on  the  surface  of  lava-streams.  If  the  solidification  takes  place  under- 
ground, the  steam  and  gases  are  expelled  in  the  same  way,  and,  if  there  is  no  free 
escape,  pressure  may  increase,  till  it  becomes  great  enough  to  overcome  the 
resistance  of  the  overlying  rock,  and  so  lead  to  an  eruption  and  the  formation 
of  a  volcano,  whose  character  will  depend  on  the  nature  of  the  reservoir  from  which 
the  eruption  took  place. 

This  solidifyiog  reservoir  of  magma,  forming  the  secondary  or  immediate  source 
of  volcanic  activity,  may  be  one  of  those  masses  of  magma  intruded  through  a 
narrow  channel  of  communication,  which  solidify  into  the  laocolites  of  geology. 
In  this  case  the  narrow  channel  of  communication  with  the  central  source  will 
solidify  while  the  overlying  accumulation  remains  fluid,  and  as  this  solidifies  the 
included  steam  and  vapourd  are  expelled.  If  these  vapours  have  a  means  of  escape 
through  crevices  in  the  overlying  rock,  they  may  give  rise  to  fumaroles  or  hot 
springs,  otherwise  pressure  will  increase  and  may  become  sufficient  to  force  a  way 
to  the  surface,  giving  rise  to  one  of  those  circular  depressions  known  as  pit-craters, 
or  to  a  simple  volcaoic  cone  of  the  character  of  the  "puys"  of  Auvergne.  The 
opening  of  a  passage  to  the  outer  air  relieves  the  pressure  on  the  solidifying  magma, 
the  melting-point  is  correspondingly  reduced,  and  part  may  pass  back  into  a  liquid 
state,  expanding  as  it  does  so,  and  by  this  expansion  a  quiet  extrusion  of  lava  may 
follow  the  explosive  stage. 

Volcanoes  of  either  of  the  types  mentioned  are  distinguished  as  monogene  by 
Prof.  Doelter.  Their  activity  is  almost  always  limited  to  a  single  outbreak,  though 
a  large  reservoir  may  give  rise  to  a  second  or  even  a  third  eruption  during  its 
solidification;  in  any  case,  the  term  of  activity  is  necessarily  limited,  for  as  soon 
as  the  molten  magma  has  completely  solidified  the  source  of  energy  is  exhausted, 
and  no  further  eruption  can  take  place. 

This  explanation  is  inapplicable  to  great  volcanoes,  like  Vesuvius,  built  up  by 
a  countless  series  of  eruptions  succeeding  each  other  intermittently  over  a  long 
period  of  time ;  here  no  isolated  reservoir,  however  capacious,  could  conceivably 
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■uffioe  for  tho  calls  on  it,  and  we  mnst  look  to  the  great  origioal  source  of  molten 
magma  in  the  interior  of  the  Earth,  from  which  there  must  he  a  wide  channel  of 
communication  to  those  depths  from  which  an  eruption  can  take  place.  In  this 
channel  magma  rises  to  lerels  where  the  temperature  falls,  solidification  commences, 
and  the  yapoar  tension  rises  till  it  is  sufficient  to  drive  out  the  overlying  magma, 
whether  SDlidified  or  still  fluid,  and  so  give  rise  to  an  eruption ;  this  leads  to  a 
lowering  of  pressure,  and  consequently  of  melting  point,  the  solidifying  magma 
becomes  fluid  once  more,  and  rises  in  the  channel,  pressure  increases  again,  the 
fresh  magma  which  has  risen  from  below  begins  to  solidify,  and  the  cycle  repeats 
itself. 

Such,  briefly  put,  is  the  theory  of  volcanic  activity  proposed  by  Prof.  Doelter ; 
in  his  paper  it  is  elaborated  in  greater  detail  than  can  be  given  here,  but  there  are 
certain  calculations  dealing  with  the  question  of  the  depth  from  which  eruptions 
take  place  which  are  of  sufficient  interest  to  be  quoted.  The  depth  of  the  primary, 
or  original, source  of  mtgma  is  almost  beyond  determination;  it  may  be  as  much  as 
100  or  200  mile?,  but  is  probably  less.  That  of  the  secondary,  or  immediate,  source 
is  more  amenable  to  determination. 

By  different  lines  of  reasoning,  it  is  concluded  that  the  immediate  source  of 
activity  in  the  case  of  Vesuvius  must  have  a  temperature  of  about  2300°  to  2550^ 
Fahr.  (1300°  to  1400°  C),  and  as  the  lower  of  these  temperatures  represents  the 
meltiog  point  at  a  depth  of  12^  miles,  we  get  an  appropriate  idea  of  the  maximum 
depth  from  which  eruptions  take  place.  It  must  be  remembered  that  they  may 
actually  start  from  much  shallower  depths. 

Prof.  Heilprin's  book  *  is  mainly  devoted  to  the  consideration  of  a  phenomenon 
which  is  not  provided  for  in  Prof.  Doelter's  theory,  but  is  not  inconsistent  with  it 
The  great  spine  of  Pel^e,  which  was  developed  after  the  eruption  of  1902,  is  one 
of  the  two  interesting,  because  unexpected,  phenomena  which  attended  this  out- 
burst of  volcanic  activity.  The  beautiful  illustrations,  with  their  brief  and  clearly 
worded  explanations,  which  exhibit  the  nature  of  the  phenomenon  more  clearly 
than  any  verbal  description  could  do,  will  be  welcome  whatever  may  be  thought  of 
the  explanation  favoured  by  the  author.  It  is  certainly,  as  he  urges,  inconceivable 
that  there  should  have  been  a  **  general  and  united  solidification  within  the  chimney 
of  the  volcano  over  a  surface  having  a  diameter  of  350  to  500  feet  or  more,  accom- 
plished so  rapidly  as  to  prevent  all  overflow,"  but  we  are  not  aware  that  this  view 
was  ever  held.  The  question  at  issue  is  whether  the  spine  was  an  old  solidified 
core,  the  relic  of  an  older  eruption,  or  composed  of  new  lava  belonging  to  the  last 
outburst ;  it  is  indubitable  that  the  spine,  rising  to  1000  feet  above  the  crater,  must 
have  had  a  root  to  support  it,  as  much  as  the  tooth  which  it  so  strikiogly  resembles, 
and  a  probable  explanation  of  its  origin  is  that  it  consisted  of  solidified  lava,  still 
hot  enough  to  be  plastic  under  sufficient  pressure,  which  was  squeezed  out  from 
below  much  in  the  way  that  leaden  rods  are  made  by  forcing  lead  through  a  small 
aperture.  The  explanation  is  a  conceivable  one,  given  sufficient  pressure  from 
below — equally  required  by  Prof.  Heilprin's  theory. 

Among  the  other  illuatrations  are  some  interesting  ones  of  wine-glasses  which 
have  been  softened  and  deformed  by  the  heat  and  pressure  of  the  ashes  brought 
down  by  the  *'  black  cloud,"  and  attention  is  drawn  to  this  as  a  probable  explana- 
tion of  the  deformation  which  has-been  noticed  in  some  of  the  glass  vessels  dug  up 
from  the  ruins  of  Pompeii. 

R.  D.  0. 

♦  •  The  Tower  of  Pel^  New  Studies  of  the  Great  Volcano  of  Martinique.'  By 
Aogelo  Huilprin.    Philadelphia  and  London.     1904.    Pp.  62  and  23  plates. 
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AFRICA. 

The  Eamebun. 

*  Eamerun  und  die  Deutsche  Ts&dsee  Eisenbabn.*  Yon  C.  lUne',  Unter  .  .  .  Mitarbeii 
des  Herm  Prof.  Dr.  F.  Wohtmann.  Berlin :  E.  B.  Mittler  u.  Sohn.  1905.  Jlfopa 
and  lUuBtraiions.  Frice  6«.  Qd. 
In  this  manual  the  author,  a  traveller  with  considerable  knowledge  of  the 
Mohammedan  states  of  Central  Africa,  takes  summary  stock  of  the  most  promising 
of  the  German  colonies  in  respect  of  its  geography^  geology,  climate,  vegetation 
and  fauna,  population,  natural  waterways,  trade,  and  railway  capacities.  The  work, 
which  is  written  in  a  clear,  genial  style,  and  animated  by  an  undertone  of  colonial 
enthusiasm,  is  provided  with  three  maps,  one  of  them  incorporating  hitherto 
unpublished  surveys  and  a  number  of  illustrations,  but  has  yet  to  be  provided 
with  an  index.  Geographically  the  colony  is  distinguished  into  four  main  sections : 
(1)  The  southern  part,  stretdiing  northwards  to  4?  N.  lat.  and  comprising  some 
40,000  square  miles,  consists  of  hilly  woodland  rising  from  the  flat  coast  to  over 
2000  feet  high,  but  gradually  declining  towards  the  east.  (2)  To  the  north,  again^ 
is  the  Kamenm  highland  proper,  a  plateau-like  formation  crossed  by  high  mountain 
ridges  and  massifs,  but  falling  off  gently  towards  the  east.  Abutting  on  the  Central 
African  highland,  this  region  is  the  source  of  numerous  rivers  flowing  to  ail  the 
cardinal  points.  It  rises  in  terraces  to  over  4000  feet  high,  and  the  question  of 
its  avsulability  for  cattle-rearing  settlemeots  will  come  up  later  on  for  determina- 
tion. In  any  case,  it  seams  to  the  author  in  every  way  well  adapted  for  cotton 
culture.  Its  area  is  roundly  calculated  at  130,000  square  miles.  (3)  Further  north 
the  highland  sinks  into  the  Chad  lake  depression,  and  of  this  region  Germany 
claims  over  10,000  square  miles.  (4)  In  the  south-west  of  the  colony  there  rises 
by  the  sea  the  volcanic  massif  of  the  Kamerun  mountains,  which,  with  its  spurs,, 
may  cover  an  area  of  about  3503  square  miles.  The  mighty  Eamerun  mountain 
occupies  by  itself  some  80  square  miles.  As  to  the  economic  resources  of  the 
colony,  the  richly  basaltic  region  of  the  coast,  more  pirticularly  about  tho  Eamerun 
mountains  and  in  Bakossiland,  as  also  in  Adamaua,  is  credited  with  decided 
fertility.  The  coast  region  is  covered  with  a  mighty  primeval  forest,  in  places 
much  more  than  100  miles  broad.  The  red  and  yellow  earth,  too,  the  product  of  the^ 
weathering  of  archaic  rock,  which  constitutes  the  main  basis  of  the  colony,  is  claimed 
to  be  much  more  fruitful  than  the  coffee  lands  of  ease  Usambara.  In  the  low  flat 
lands  of  the  Eouth  and  the  Bakossi  mountains.  Prof.  Wohltmann  finds  a  vast  area 
of  most  fertile  soil,  holding  out  the  best  promises  to  plantations  of  every, kind.  In 
respect  of  temperature,  Du^^la  has  a  yearly  mean  of  77*5°  Fahr.,  and  in  the  warmest 
month  (February),  80^  Fahr.  In  Bali  the  temperature  ranges  from  63°  to  67*5°. 
In  the  mountain  lands  the  climate  is  fairly  cool.  The  rainy  season  is  March 
to  October,  whereas  December  to  February  is  almost  rainless.  Thunderstorms 
are  frequent.  In  the  coast  region  the  rainfall  is  heavy,  the  west  and  south  sides 
of  the  Kumerun  mountains  approximating  to  the  rainiest  places  of  the  world. 
The  population,  hitherto  reckoned  at  4  to  5  millions,  is  by  Prof.  Wohltmann 
estimated  at  10  to  12  millions  at  the  very  least.  In  the  north  are  towns  of  large 
population.  Bamum  has  60,000  inhabitants ;  Dikoa,  35,000  to  40,000 ;  Ngaundere 
is  larger  than  Dikoa.  Starting  from  Bio  del  Bey  on  the  Nigerian  frontier,  the 
railway  will  skirt  the  shore  south-eastwards  to  Port  Victoria.  The  next  station, 
Duala,  is  the  chief  harbour  of  Eamerun,  a  town  of  23,300  inhabitants,  possess^ 
ing  amph  elbow-room,  and,  in  the  author's  estimation,  every  qualification  for 
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uDlimiled  commercial  development.  From  Duala  two  lines  are  projected :  a 
sorth-east  line  to  tbe  Chad  lake,  ani  an  eastern  line  following  the  Ijwer  and 
middle  course  of  the  Sannaga. 

AMERICA. 

HisTOBY  OF  Canadian  Discoveby. 

*  The  Saint  Lawrence  Basin,  and  its  Border-landa.  Being  the  Story  of  their  Discovery* 
Exploration,  and  Occupation.*  By  Samuel  Edward  Dawson,  litt.  d.,  f.r.8.c.  WiVt 
lUuttratioru  and  Maps.  (The  Story  of  Exploration.  Vol.  4.  Edited  by  J.  Scott 
Keltie,LL.D.,Sec.B.G.S.)  Pp.xl.,451.  London :  Lawrence  &  Bullen,  Ltd.  1905. 
8vo.    Is.  6d. 

This  admirable  history  of  the  river  of  Canada,  dedicated  to  Sir  Wilfrid  Liurier, 
is  well  worthy  of  its  position  in  Its  series.  The  King's  printer  at  Ottawa  has 
fonnd  time,  amid  the  pressure  of  Parliamentary  duties,  to  give  us  a  volume  of 
scientific  history  which  almost  approaches  a  romance.  It  is  an  advantage,  too, 
that  only  a  portion  of  a  continent,  and  not  a  whole  continent,  is  here  set  before 
us.  The  first  volume  in  this  series,  also  full  of  romance,  was  not  quite  commen- 
surate in  size  with  the  importance  of  its  subject. 

In  the  introductory  sketch  of  the  discovery  of  America,  it  is  interesting  to 
read  of  the  little  son  of  Gkoffry  Chaucer,  for  whom  his  father  compiled  a  treatise 
on  the  astrolabe,  which  also  shows  that  the  study  of  astronomy  in  its  practical 
application  to  latitude  and  longitude  was  a  favoarite  one  among  the  learned  in 
England  in  the  fourteenth  century.  To  Spain,  Portugal,  and  Italy,  however,  are 
due  the  first  steps  towards  the  discovery  of  America,  and  the  intellectual  and  the 
commercial  prominence  of  the  Italian  people  can  best  be  realized  when  we  reflect 
that  a  Genoese,  Columbus,  discovered  America  for  Spain ;  a  Genoese-Venetian, 
John  Cabot,  diccovered  the  mainland  for  England  ;  a  Florentine,  Juan  Verrazano, 
created  a  claim  for  France  by  his  voyage  along  the  northern  coasts  and  Acadia; 
while  the  whole  Western  world  was  named  America  after  another  Florentine, 
Amerigo  Vespucci. 

The  discovery  of  the  Western  world  was  largely  assisted  by  the  island  outposts 
upon  the  western  ocean,  such  as  Fayal,  in  the  Azores,  famous  for  its  connection 
with  Martin  Behaim.  But  among  these  islands  on  the  early  charts  are  many 
existent  only  in  sulora'  fancy,  and  William  Faden's  Atlas,  published  in  London 
as  late  as  176G,  actually  gives  Magda  island  and  Green  island. 

The  Behaim  globe,  still  preserved  in  Nuremberg,  shows  that  it  was  no  surprise 
to  the  scholars  and  mariners  of  Europe  when  Columbus  found  land  across  tbe 
western  ocean,  but  the  surprise  was  when  the  land  fonnd  proved  not  to  be  Cathay. 
Even  in  the  Royal  Commission  to  Cartier,  and  in  the  maps  of  tbe  French  school 
of  cartography,  it  was  thought  that  on  the  north  Asia  was  continuous  with  the 
northern  part  of  America. 

The  first  discoverer  of  what  is  now  the  Dominion  of  Canada  was  John  Cabot, 
of  Genoa,  who  sailed  from  Bristol,  and  in  1497  landed  upon  the  shore  of  one  of  tbe 
eastern  provinces  of  Canada,  while  in  that  and  the  following  year  he  sailed  along 
its  Atlantic  seaboard,  as  well  as  along  the  outer  coasts  of  Newfoundland.  Bristol, 
the  second  city  in  all  England,  was  well  to  the  front  in  the  path  of  discovery, 
even  before  1497,  and  it  is  comforting  to  our  national  pride  to  read  that  it  was  an 
English  ship  and  an  English  crew  which  first  touched  the  continent  of  Americ, 
though  the  moving  spirit  was  an  Italian,  bom  in  Genoa  and  trained  inVenice. 

King  Henry  VIL  cautiously  empowered  the  Cabots  to  sail  "  with  as  many 
mariners  ...  as  they  will  have  them  .  .  .  upon  their  own  proper  costs  and 
charges,'*  and  his  subjects  were  to  give  the  Cabots  "all  favour  and  help  .  . . 
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in  supplying  them  with  stores  and  victuals  to  be  faid  /or  by  their  oam  money ^* 
Great  as  ^irere  the  results  of  Cabot's  discoveriep,  his  grave  is  unknown  and 
unhonourcd,  and  after  four  hundred  years  of  negleci',  a  small  memorial  tower  has 
been  erected  on  Brandon  hill,  at  Bristol.  Tet  Spain,  even  in  the  day  of  her 
humiliation,  could  care  for  the  remains  of  Columbus,  while  his  descendants  are 
still  grandtea  of  her  once  magnificent  empire.  As  concerns  the  first  discovery  of 
the  new  lands,  tbe  claims  of  Sebastian  Cabot,  the  son  of  Jobn  Cabot,  may  be  left 
in  the  formula  originated  by  the  able  and  eccentric  Mr.  Henry  Stevens  of  Vermont — 

"Sebastian  Cabot  —  John  Cabot  =  0" 

The  last  mention  of  Jobn  Cabot  is  the  note  of  payment  of  bis  pension  to  Lvly 
Day,  1499,  discovered  in  1897,  in  the  Westminster  Abbey  Records,  by  the  late 
Mr.  C.  U.  Coote,  of  the  Map  Department  of  the  British  Museum. 

In  tbe  next  reign  we  find  the  first  letter  on  record  sent  to  England  from 
America,  from  John  Rut,  at  tbe  harbour  of  St.  Jobn,  to  King  Henry  Vllf.,  and  in 
the  thirty-third  year  of  that  king  we  find  the  first  English  statute  referring  to 
America,  on  *^  Newland,*'  or  Newfoundland.  Dr.  Dawson  records  a  quaint  expedi- 
tion, in  1536,  of  some  thirty  barristers  "of  the  Innes  of  Court  and  of  the 
Chancerie,**  who  sailed  for  Newfoundland,  and  all  but  died  of  starvation.  But  they 
seized  a  French  ship  which  arrived  just  as  they  were  casting  lots  who  should 
be  killed,  and  returned  home.  The  king  had  to  compensate  the  Frenchmen 
liberally  for  tbe  piracy  of  his  learned  counsel. 

The  Portuguese  had  been  equally  active  in  exploration,  and  by  1534,  the  date 
of  Jacques  Cartier,  the  whole  Atlantic  seaboard  of  the  Dominion  of  Canada  had 
been  explored.  Cartier  failed  from  Sr.  Malo  on  April  20, 1534.  His  second  voyage 
sailed  on  May  16, 1535.  The  original  narrative  of  this  voyage,  the  '  Bref  Recir,' 
was  published  at  Paris  in  1545,  and  the  only  copy  known  is  in  Mr.  Thomas  Gren- 
ville's  Library  at  the  British  Museum.  A  new  edition,  with  a  translation,  is 
shortly  to  be  issued  by  Mr.  H.  P.  Biggar,  one  of  the  ablest  archivists  of  the 
Canadian  Government.  It  is  strange  that  the  Hakluyt  Society  has  issued  no 
edition  cf  any  travels  in  Canada,  though  in  1859  they  issued  a  translation  of 
Samuel  Champlain's  '  Voyage  to  the  West  Indies  and  Mexico,  1599-1602.* 
Samuel  Champlain  succeeded  Jacques  Cartier,  and  sailed  from  Honfleur  on 
March  15, 1603.  The  last  half  of  this  interesting  volume  gives  a  bright  and  soc- 
cinct  sketch  of  the  French  exploration  of  Canada  and  its  great  riverF,  and  a  vivid 
picture  of  the  self-devotion  of  the  Jesuit  missionaries,  ending  up  with  an  accoimt 
of  the  settlement  of  M.  Menier,  whose  name,  along  with  some  others  in  the  text, 
has  unfortunately  been  Omitted  from  the  index.  The  reprcductions  of  early  maps, 
and  portraitF,  the  illustrations  of  scenery,  and  Mr.  J.  G.  Bartholomew's  orographical 
map  of  the  St.  Lawrence  basin,  on  a  scale  of  1 :  5,000,000,  leave  little  to  be  desired. 

B.  H.  S. 

South  Amebican  Rivers. 

*  Ebtudio  e  Projecto  sobro  Navega9ao  a  Vapor  do  Rio  Negro/    Por  Leonidas  Norzaga- 
ray-Elicechea.    London :  1905. 

This  brochure  contains  much  of  geographical  interest  regarding  the  great  valley 
of  the  Rio  Negro  aihuent  of  the  Amazon,  as  well  as  the  country  drained  by  the 
headwaters  of  the  Orinoco  river  and  its  south-western  tributaries.  The  author 
has  travelled  extensively  in  these  regions,  and  his  explorations  have  led  him 
to  propose  to  tbe  Government  of  the  state  of  Amazonas  the  navigation  by  steam 
of  the  upper  Rio  Negro  and  its  branches,  and  tbe  establishment  of  a  great  com- 
mercial avenue  between  Manaos  and  the  Orinoco  by  way  of  the  isthmus  of  Pimlchin, 
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as  well  as  by  that  wonderful  waterway,  the  Casiquiari  canal,  which  connects  tl  e 
Amazon  and  Orinoco  river  systems.  His  plan  includes  the  removal  or  avoldanca 
of  the  obstructions  existing  in  the  Rio  Negro  at  San  Gabriel  and  Camanaos  in  the 
25-mlle  stretch  of  the  river.  He  even  proposes  to  open  a  commercial  rotUe  from 
Manaos  to  Bogoti,  and,  as  a  result  of  his  personal  exploratioQF,  he  states  that  **  a 
natural,  open,  continuous  detritic  formation,  or  nuu»dam,  of  900  feet  average 
width  and  uniform  level,  separates  the  Meta  and  Yichada  rivers,  and  descends  from 
San  Martin,  on  the  eastern  slope  of  the  cordillera  of  Sumapaz  to  the  river 
Orinoco.'* 

Since  1860,  a  treaty  has  been  in  existence  between  Brazil  and  Venezuela,  which 
fosters  a  transit  commerce  between  the  two  countries ;  but  the  obstacles  to  naviga- 
tion have  prevented  the  development  of  any  important  trade.  No  doubt,  if  they 
could  be  removed  or  avoided  at  a  moderate  expenditure,  the  upper  valleys  of 
the  Orinoco  and  Rio  Negro,  which  are  very  rich  in  indiarubber,  might  find  an 
outlet  via  the  river  Amazon,  and  thns  avoid  the  dangerons  falls  and  rapids  of  the 
middle  Orinoco.  The  Rio  Negro  is  navigable  for  light-draft  craft  the  entire  year, 
except  at  the  short  stretch  of  rapids  above  named. 

The  production  of  indiarubber  in  the  Casiquiari  district  is  already  considerable, 
and  is  stated  to  be  about  one  hundred  tons  yearly. 

In  colonial  times  the  border-land  between  the  Amazon  territory  of  Portugal 
and  that  of  Spain  in  the  Orinoco  valley  was  held  to  be  of  much  value  by  the 
respective  contestants  for  its  possession,  and  many  small  forts  were  built  at  strate- 
gical points.  Among  others,  the  fortresses  of  San  Felipe,  Marabitans,  and  St. 
Gabriel  were  built  between  1754  and  17G3,  and,  on  the  confines  of  the  Rio  Branco 
branch  of  the  Rio  Negro,  several  points  were  fortified  daring  the  last  half  of  the 
•  eighteenth  century  to  also  protect  the  district  from  advances  up  the  Efseqnibo 
river,  the  portnge  across  the  water-divide  being  very  easy,  and  only  a  mile  long. 
Nearly  all  of  the  above-named  forts  were  abandoned  by  1788. 

The  Casiquiari  canal  was  discovered  in  1744  by  the  Jesuit  father,  Manuel 
^ Roman,  and  became  the  ordinary  route  between  the  Catholic  missions  of  the  Orinco 
and  Rio  Negro. 

Many  writers  have  called  attention  to  the  possibility  of  connecting  the  Plata 
river  system  with  that  of  the  Orinoco  by  a  navigable  water  route  through  the 
'  heart  of  the  continent ;  but,  so  far  as  the  upper  Paraguay,  the  Guapor^,  and  river 
Madeira  are  concerned,  it  is  a  scheme  impracticable  of  realization,  owing  to  hundreds 
>  of  miles  of  rapids  and  falls  ;  but  a  project  looking  to  the  removal  of  the  obstacles 
which  exist  between  the  Amazon  and  upper  Orinoco,  via  the  Rio  Negro,  and  the 
establishment  of  a  valuable  avenue  for  traffic  by  steamers  to  develop  the  great 
resources  of  an  immense  area  of  country,  seems  to  bo  worthy  of  careful,  detailed 
study  by  the  state  of  Amszonas. 

G.  E.  C. 

MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

SUBVEYISO. 

•*  Text-book  of  Topographical  and  Geographical  Surveying.*  By  Major  C.  F.  Close, 
C.M.G.,  B.E.  London:  Printed  for  H.M.  Stationery  Office  by  Harrison  &  Son; 
sold  by  Wyman  &  Sons.    1905.    Price  St.  6d, 

Major  Close  has  at  last  filled  a  gap  in  technical  literature  which  has  long  wanted 
filling.  For  years  past  there  has  been  a  slow  but  very  steady  advance  in  English 
geographical  echoolp,  the  tendency  of  which  has  been  to  place  England  more  on  a 
level  with  her  continental  neighbours  in  matters  relating  to  the  acquisition  of  map 
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knowledge  of  her  widespread  possesBions  beyond  the  seao,  than  was  possible  under 
the  restrictions  which  necessarily  distinguish  Ordnance  Survey  method;.  No 
standard  work  on  topography,  as  applied  to  continents  rather  than  counties,  has 
previously  existed  in  the  English  language,  unless  we  make  an  exception  of  Mr. 
'Wilson's  '  Topographic  Surveying,'  which  is  certainly  a  valuable  summary  of  the 
principles  of  the  art  from  the  American  point  of  view.  Major  Close  leaves  nothing 
to  the  imagination,  although  he  wisely  confines  himself  to  the  strict  limits  of  his 
subject,  declining  to  enter  into  the  tempting  field  of  geodetic  discussion  (on  which 
science  there  is  already  an  ample  literature),  and  dealing  only  with  those  practical 
issues  which  bear  directly  on  the  final  attainment  of  sound  topographical  maps. 
For  the  first  time,  too,  we  have  all  those  branches  clearly  defined,  and  the  relative 
value  of  the  map  results  properly  co-ordinated  with  the  object  they  are  meant  to 
serve.  The  place  of  topography  in  the  wider  field  of  geography  is  well  maiotained, 
and  the  principle  that  it  is  just  as  scientific  to  make  approximately  accurate  mapping 
(so  long  as  it  will  always  fill  its  own  place  in  the  world's  geography  without  error 
and  without  distortion)  as  to  labour  through  all  the  preliminaries  of  geodetic  arc 
measurements,  and  thus  be  left  hopelessly  behindhand  in  the  practical  results  of 
useful  map-making,  is  dearly  intimated.  In  short,  it  is  a  practical  work  all 
through — as  a  text-book  should  be — and  it  is  to  be  earnestly  hoped  that  it 
will  form  the  basis  of  topographical  instruction  in  all  the  geographical  schools  in 
England. 

So  full  and  so  complete  is  the  work  in  the  matter  of  forms,  tables,  and  illustra- 
tions, that  it  would  take  a  long  time  to  refer  to  all  those  features  of  it  which 
deserve  special  recognition.  The  illustrations  are  excellent,  and  if  any  criticism  can 
be  applied  to  them  it  is  that  they  are  almost  too  good.  One  or  two  specimens  of 
the  very  roughest  and  readiest  form  of  topographical  art,  as  applied  by  highly 
trained  Indian  explorers  to  districts  over  which  they  may  have  to  carry  a  recon- 
naissance at  the  rate  of  himdreds  of  square  miles  per  diem,  would  not  have  been 
out  of  place  in  a  work  of  this  sort. 

From  the  commencement  of  the  book  we  note  that  Major  Close  icsists  on  the 
importance  of  a  preliminary  basis  of  triangulation,  or  traverse,  for  topography,  and 
rightly  muntains  the  advantage  of  such  a  basis  over  any  form,  or  combination  of 
forms,  of  astronomical  observation.  His  remarks  on  the  preliminary  base  measure- 
ment include  a  reference  to  those  newer  methods  which  have  been  introduced  by 
French  experts,  which  render  the  process  of  rapid  measurement  so  much  more 
accurate  than  was  formerly  possible.  It  is  for  this  reason,  perhaps,  that  be  does 
not  insist  forcibly  on  the  necessity  for  a  constant  repetition  of  linear  measurements 
during  the  extension  of  the  reconnaissance  (or  *'  geographical  topography  "),  which 
vras  adopted  till  lately  as  the  best  means  cf  compensatiog  error.  All  the  most 
useful  methods  of  carrying  out  what  we  may  term  irregular  triangulation  are  well 
explained,  but  we  may,  perhaps,  note  that  it  has  been  found  in  practice  always 
necessary  to  introduce  an  azimuth  value  derived  from  astronomical  observation 
with  the  computations  for  interpolating  a  position  by  triaDgnlatioo,  whether  from 
three  or  more  points  or  from  two.  Whilst  Major  Close  very  rightly  iusists  on 
the  uncertainty  which  attends  latitude  checks  owing  to  inconstant  level  deflec- 
tion, he  perhaps  depreciates  the  value  of  such  checks  a  little  too  far.  The  uncer- 
tainty must  always  exist,  but  in  practice  it  has  not  been  found  to  invalidate  their 
usefulness  to  any  great  extent. 

The  chapter  on  the  ufe  of  subtense  instruments  for  traversing  purposes  is  mcsb 
useful.  It  is  an  essential  detail  in  topographical  surveyiog  which  is  often  over- 
looked. The  use  of  the  plane-table  is  advocated  by  an  expert  at  the  process.  One 
small  detail  may  perhaps  be  emphasized  even  further  than  by  the  italics  which 
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Major  Close  gives  it.  Pifis  should  never  be  wed  to  assist  the  plane-tabler  to  align 
his  ruler.  It  is  a  slovenly  expedient  which  is  too  ofcen  made  use  of.  I  have  seen 
a  plane-table  that  looked  like  a  pin-cushion  in  a  military  school  lately. 

The  chapter  on  ''  Sarveys  on  Active  Service  "  is  altogether  good.  There  is  a 
point  about  map-reproduction  in  the  fidld  which  is  perhaps  worth  more  discussion. 
The  sun-printing  processes  (blue  prints  and  the  like)  can  be  made  use  of  with 
far  greater  facility  than  either  lithography  or  zincography.  The  latter  may  be 
superior  in  their  results,  but  the  advantage  of  illustrating  the  first  despatches  after 
an  action  by  a  sketch-map  made  during  its  progresF,  and  reproduced  with  the 
utmost  rapidity,  are  not  t  >  be  overlooked.  It  might  very  well  happen  that  at  the 
close  of  an  extended  action  covering  8  or  10  miles  of  front,  the  position  of  every 
brigade  could  be  indicated  to  the  general  commanding  by  means  of  a  series  of 
sketch-maps  made  during  the  course  of  the  action,  traced  and  printed  within  an 
hour  or  two,  given  that  light  was  avidlable.  This  would  hardly  be  possible  by 
any  other  means  than  sun-printing.  On  the  subject  of  map  projections  Major 
Close  is  perhaps  the  best  authority  in  England,  and  he  treats  the  subject  liberally. 
The  story  of  British  mapping  might  possibly  be  considered  as  hardly  appro- 
priate to  a  text-book ;  but  the  moral  of  it  is  far  too  important  to  allow  of  its 
omission.  That  moral  is  best  given  in  Major  Cio6e*s  own  words,  "No  system 
of  sketching,  no  combination  of  sketches,  and  no  cooapilation  of  previously  uncon- 
nected material,  whether  sketches,  isolated  surveys,  or  from  plans,  will  result  in  a 
tnistworthy  topographical  map."  The  grand  ruling  principle  of  working  from  the 
whole  to  a  part,  and  not  vice  versa,  is  the  keynote  of  the  whole  book — the  golden 
rule  which  must  surely  govern  all  English  surveys  in  the  great  future  before  them. 

The  subject  of  astronomy  as  an  adjunct  to  topography  is  well  and  fully 
illustrated.  Due  value  is  given  to  the  various  methods  of  determining  longitude, 
and  Major  Close  give^  expression  to  the  opinions  of  all  experienced  topographical 
and  geographic U  surveyors  in  his  summary  of  this  subject.  It  might  be  expressed 
as  followH :  '*  Never  take  an  observation  for  an  abstract  value  of  longitude  if  yon 
can  obtain  that  value  differentially  by  telegraph ;  never  use  the  telegraph  if  you 
can  get  a  differential  value  by  triangulation.*' 

Taking  it  for  all  in  all,  it  is  the  best  book  on  topography  that  has  yet  appeared 
in  the  English  language,  and  will  certabily  serve  as  a  standard  guide  for  all  the 
many  geographicil  schools  in  the  country. 

T.H.H. 

ANTHR0P06E0GRAPHT  AND  HISTORICAL  GEOGRAPHY. 

Ocean  Commerce. 

*  The  Organization  of  Ocean  Commerce.'  By  J.  Hnsaell  Smith,  ph.d..  Instructor  in 
Commerce,  University  of  Pennsylvania,  No.  17  of  the  series  in  Political  Economy 
and  Public  Law  of  the  Publications  of  that  university.    Philadelphia :  1905. 

This  is  an  excellent  work,  which  must  prove  indispensable  to  all  who  are 
interested  in  commercial  geography.  The  nature  of  the  work  is  exactly  indicated 
by  its  title.  The  volume  develops  systematically,  with  respect  to  ocean  transport, 
the  corollaries  that  flow  from  the  great  facts  relating  to  transport — that  commodities 
are  always  carried  most  economically  in  the  largest  vehicles,  provided  only  that 
the  vehicles  can  always  be  filled ;  that  the  cost  of  carriage  is  more  or  less  enhanced 
where  goods  cannot  be  conveyed  directly  to  their  ultimate  destination,  but  have 
to  undergo  one  or  more  handlings  and  changes  in  the  mode  or  the  means  of  con- 
veyance ;  that  the  loss  of  time  in  carriage  is  serions,  especially  in  the  case  of  certain 
commodities ;  and  that  losses  are  also  involved  in  uncertainty  as  to  the  time  of 
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despatch  and  arrival  of  goods.  These  &ct8  are  not  geographical.  The  geographer 
has  to  accept  them  as  he  accepts  a  multitude  of  other  facts  which  are  not  geo- 
graphical ;  hut,  accepting  them,  he  has  to  inquire  into  tho  geographical  conditions 
that  in  consequence  of  them  favour  or  hinder  economy  of  transport ;  and  in  apply- 
ing tbem  to  ocean  transport,  he  has  to  take  into  account  three  other  great  facts — 
cme  not  geographical,  the  others  at  least  partly  so.  The  fir^t  of  these  three  facts 
is  that  ocean  carriage  is  essentially  cheaper  than  any  other  method  of  transport 
So  far  as  this  arises  from  the  circumstances  that  ocean-carriage  is  water-carriage, 
and  consequently  involves  less  friction  in  the  movement  of  a  \  ehicle,  this  fact  is 
non-geographical ;  but  so  far  as  it  arises  from  the  ocean  being  a  great  fiee  highway 
leading  in  a  countless  variety  of  directions,  one  that  allows  of  the  use  of  vehicles 
of  any  dimensions,  and  one  on  which  a  free  soorce  of  power  is  more  or  lees  available, 
it  is  geographical.  The  second  of  the  three  facts  referred  to  is  that  competition 
tends  to  rtduce  the  rate  of  carriage,  and  this  Ip,  of  course,  non-geographical.  The 
third  is  that  the  getting  rid  of  competition  by  monopolistic  organization  is  much 
more  difficult  in  ocean  than  in  land  transport,  and  this  is  geographical,  inasmuch 
as  it  is  the  result  of  the  actual  distribution  of  land  and  water. 

Bearing  in  mind  all  these  &cts,  then,  what  the  geographical  student  of  ocean 
transport  has  to  do  is  to  consider  such  questions  as  these.  What  are  the  local 
circumttacces  that  favour  the  accumulation  of  a  full  cargo  at  one  seaport  destined 
for  some  other  seaport,  and  especially  a  full  cargo  for  a  large  vessel,  as  well  as  a 
full  return  cargo?  If  the  full  return  cargo  is  impossible,  what  are  the  conditions 
that  favour  the  shortest  voyages  without  cargo  or  without  full  cargo  ?  What  are  the 
conditions  that  favour  the  regular  going  and  coming  of  fully  laden  large  f<kt  vessels  ? 
And  so  forth.  It  is  just  such  questions  as  these  that  Dr.  Russell  Smith  considers, 
and  his  inquiry  enables  us  to  understand  why  it  is  that  even  at  a  time  when 
steamers  are  acquiring  a  larger  and  larger  share  of  ocean  carriage  the  British  seas 
still  swarm  wiih  schooner/i,  barques,  and  other  small  sailers ;  why  large  sailers  Ml 
carry  considcrahle  quantities  of  heavy  bulky  commodities,  like  coal,  timber,  grain, 
jute,  etc.,  between  distant  shores  ;  why  a  port  like  Gkdveston  exports  goo  is  t  >  thirty 
or  foity  times  the  value  of  those  which  it  imports  (from  abroad) ;  why  Belfast  sends 
ahroad  a  much  greater  value  of  raw  cotton  than  it  does  of  all  British  and  Irish 
commodities  put  together,  even  including  ships;  why  the  prices  of  Cardifl  coal 
in  some  cases  bear  little  relation  to  the  distance  from  Cardiff;  and  a  number 
of  other  facts  of  commercial  geography  which  at  the  first  blush  may  seem 
surprising. 

Dr.  Russell  Smith's  monograph,  apart  from  an  introductory  chapter  on  the 
character  and  importance  of  ccean  traffic,  and  a  concluding  chapter  discussing 
tendencies  in  commercial  organization,  is  divided  into  three  parts.  Part  i.  deals 
with  traffic,  and  considers  the  conditions  that  favour  charter  or  tramp  traffic,  that 
is  the  carriage  of  goods  according  to  the  demand  of  the  occasion,  and  line  or  regular 
traffic,  as  well  as  what  is  called  berth  traffic,  which  is  a  sort  of  hybrid  between  the 
two,  a  tramp  steamer  being  advertised  to  sail  on  a  particular  date  on  a  certain  route, 
either  uncondit'onally  or  on  the  condition  of  a  stated  quantity  of  traffic  being 
secured  fur  the  date  announced.  In  this  part  the  conditioos  determining  freights 
are  also  considered.  Part  ii.  deals  with  routes  and  shipping,  and  includes  chaptf  rs 
on  coal  supply  and  coaling  stations,  the  competition  of  sailers  and  steamen*,  the 
(Government  control  of  shipping  and  supervision  of  ocean  route.',  as  well  as  a  very 
interesting  chapter  on  the  probable  effects  of  the  Panama  canal,  in  which  the  author, 
on  the  assumption  of  a  toll  being  fixed  on  a  non-pajing  basis,  gives  cogent  reasons 
for  taking  a  more  favourable  view  of  the  range  and  amount  of  traffic  likely  to  pass 
through  that  canal  than  that  which  is  taken  by  Colonel  Church  in  his  paper  in 
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vol.  19  of  the  Geographical  Journal,  Part  iii.  is  devoted  to  harboars  and  port 
facilities.  A  map  of  the  world  shows  ocean  trade  routcEi,  both  sailing  and  steamer, 
coaling-stations  (distinguishing  the  leading  commercial  coaling-stations  from  those 
in  which  500  tons  of  coal  or  more  may  be  obtained)  and  telegraph  conneotionp,  as 
well  as  the  limits  of  the  trade  winds  in  the  northern  summer  and  the  northern 
winter,  of  the  prevailing  westerly  winds,  and  of  the  monsoons.  These  last,  it  most 
be  confessed,  are  not  easy  to  understand,  and  are  not  in  agreement  with  the  usual 
accounts  of  the  monsoons  or  the  wind  directions  shown  in  the  maps  of  the  ocean 
winds  in  Bartholomew's  Atlas  of  Meteorology. 

Dr.  Rossell  Smith  does  not  give  many  bibliographical  references,  his  work  being 
mainly  the  result  of  personal  inquiry  and  observation,  not  only  in  America,  but  in 
most  of  the  leading  ports  of  Europe.  *'  The  chapter  upon  the  handling  of  freight 
is,  in  nearly  every  paragraph,  the  result  of  direct  obEer?ation.*' 

G.G.C. 
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ASIA. 

Br.  Sven  Hedin's  Hew  Expedition. — ^Dr.  Sven  Hedin  has  already  reached 
Constantinople  en  route  for  Persia,  where  he  proposes  to  thoroughly  explore,  from 
a  scientific  point  of  view,  the  salt  deserts  of  Dasht-i-Eavir  and  Dasht-i-Lut  in  the 
eastern  part  of  the  country.  He  hopes  afterwards  to  proceed  through  Afghanistan 
to  India,  and  there  organize  an  expedition  for  the  exploration  of  Central  Tibet. 

The  Bengal- Assam  Reoonstrnction.— The  accompanying  sketch-map  shows 
the  territorial  adjustments  which  have  been  made  for  the  purpose  of  relieving  the 
Bengal  administration  of  the  undue  burden  entailed  by  the  vast  increase  of  its 
population.  The  details  of  the  arrangement  were  explained  fully  in  the  September 
number  of  the  Journal  (p.  330),  to  which  the  reader  may  be  referred.  It  will  be 
seen  that  the  area  with  the  darkest  shading  in  the  map  is  formed  by  the  bnlk 
of  the  Sambalpur  district,  together  with  the  Gyq  Uriya-speaking  states  which 
have  been  transferred  from  the  Central  Provinces  of  Bengal  in  deference  to  the 
desire  of  the  Uriya-speaking  peoples  to  be  united  under  one  admin'istration.  The 
lightly-shaded  area  to  the  north,  on  the  other  hand,  represents  the  five  native 
states,  aU  with  a  Hindi-speaking  population,  which  have  hitherto  been  attached  to 
the  Cbutia  Kagpur  division,  but  are  now  transferred  to  the  Central  Provinces.  The 
large  area  in  Eastern  Bengal,  now  united  with  Assam,  includes  the  whole  of  the 
Chittagong,  Dacca,  and  Kajshahi  divisions,  together  with  the  districts  of  Malda  and 
the  state  of  Hill  Tipperah. 

The  Hngli  River  and  its  Nayigation.— In  a  paper  read  before  the  Insti- 
tute of  Civil  Eogineerd  in  January  last,  and  printed  in  vol.  160  of  the  Proceedings 
of  that  body,  Mr.  L.  F.  Vernon-Harcourt  supplied  a  valuable  summary  of  our 
knowledge  of  the  Hugli  and  of  the  changes  that  have  taken  place  in  its  channels 
since  accurate  surveys  have  existed.  He  also  outlined  the  various  proposals  which 
have  been  made  for  improving  the  navigation,  and  put  forward  suggestions  of  his 
own  for  that  object.  The  writer  himself  made  a  careful  examination  of  the  river 
in  1896,  and  has  since  made  a  study  of  all  existing  charts,  including  those  issued 
by  the  Survey  department  of  the  Port  of  Calcutta  commission  since  1896.  The 
paper  opens  with  a  sketch  of  the  physical  characteristics  of  the  Hugli,  which,  as 
the  writer  points  out,  like  the  rest  of  the  mouths  of  the  Ganges,  presents  the  some- 
what unusual  conjunction  of  being  tidal  for  many  miles  from  the  sea,  and  yet 
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belonging  to  a  vast  delta.  It  is  not  merely,  however,  one  of  the  many  mouths  of  the 
Ganges,  but  receives  an  independent  supply  of  water  from  its  western  tributaries, 
of  which  the  Damuda  is  the  chief.  Unlike  the  deltaic  branches  of  tideless  rivers, 
the  Hugli,  in  its  lower  course,  expands  into  a  widening  estnary  encumbered  by 
sandbanks,  which  has  been  formed  by  the  action  of  the  tide.  The  6gures  given 
for  the  fresh-water  discharge  into  the  Hugli  are  very  striking,  both  for  the  enw- 
mous  difference  between  high  and  low  water,  and  for  the  great  volume  at  the  former, 
in  spite  of  the  small  proportion  of  the  whole  discharge  of  the  Ganges  which  reaches 
the  sea  by  this  mouth.  The  maximum  flood  discharge  below  the  confluence  of  the 
Rupnarayan  is  reckoned  at  1,350,000  cubic  feet  per  second,  of  which  200,000  are 
derived  from  the  Ganges ;  450,000  from  the  tributaries  above  Calcutta;  and  700,000 
from  the  Damuda  and  Bupnarayan ;  the  above  total  being  reached,  however,  only 
when  the  various  sources  are  simultaneously  at  their  maximum.  Towards  the 
close  of  the  dry  season  a  minimum  of  about  21,000  cubic  feet  is  reached.  The 
ratio  of  alluvium  discharged  during  the  year  to  the  total  fresh- water  discbarge  is 
calculated  at  1  in  2444,  which  is  nearly  identical  with  the  ratio  assigned  in  the 
case  of  the  Mississippi  (1  in  2420),  but  less  than  that  given  for  the  Rhone  (1  in 
2166).  The  paper  enters  fuUy  into  the  tidal  regime  of  the  river,  and  compares  the 
influence  of  tidal  flow  with  that  of  the  freah-water  discharge  in  forming  its  channel. 
The  latter  is  of  importance  as  an  agent  in  scouring  out  a  channel  during  freshet?, 
thus  preventing  silting  by  the  sediment  brought  in  by  the  flood-tide  during  the 
dry  season.  It  is  the  tidal  influx,  however,  which  alone  provides  the  navigable 
depth  during  two-thirds  of  the  year,  while,  with  the  reverse  movement  at  ebb,  it 
prevents  the  formation  of  a  bar.  The  writer  holds  that  the  navigable  condition 
has  deteriorated  of  late  years,  and  thinks  that,  though  the  idea  of  artificial  improve- 
ment of  the  estuary  is  out  of  the  question,  something  might  be  done  to  lessen  the 
difficulties  in  the  narrower  part  of  the  river,  es^pecially  at  the  dangerous  James  and 
Mary  shoal;  and  one  or  two  other  point?.  The  paper  gave  riee  to  some  discussion 
and  correspondence,  Mr.  Yernon-Harcouri's  belief  in  the  deterioration  of  the  channel 
being  contested,  while  a  doubt  was  expressed  whether  the  scheme  proposed  could  be 
carried  out  for  anything  like  the  estimated  sum  (£170,000).  Among  the  schemes 
lately  put  forward,  one  has  in  view  the  formation  of  a  coaling-station  and  jetties  by 
the  Bengal-Nagpur  Railway  at  a  point  on  the  lower  river,  thus  avoiding  the  wor^t 
obstructions,  but  at  the  same  time  robbing  Calcutta  of  its  present  trade. 

ATBIOA. 

Components  of  the  Nile  Sudd. — An  account  of  the  manner  of  growth  and 
botanical  composition  of  the  Nile  sudd  is  given  by  Mr.  A.  F.  Broun,  Director  of 
Woods  and  Forests  in  the  Sudan,  in  the  Journal  of  the  Linnean  Society  (vol.  87, 
No.  258, 1905).  The  chief  plants  which  combine  to  form  these  floating  masses  of 
vegetation  are  well  known ;  but  Mr.  Broun*s  paper  gives  a  clearer  idea  than  any 
previous  description  of  the  comparative  rSle  of  the  individual  species  ant  the 
variation  in  the  composition  of  the  sudd  according  to  local  coLditiom*.  Four 
plants  are  named  as  the  chief  sudd-formerp,  viz.  Cypcrus  papynu,  ParUcum 
pyramidale  (om'suf,  or  "  mother  of  wool,"  of  the  Arabs),  Fhragmites  communis, 
and  Typha  australis ;  the  ambatch,  sometimes  spoken  of  as  one  of  the  main 
constituents  of  the  sudd,  being  not  considered  entitled  to  rank  in  thi4  category. 
Next  in  order  come  eight  twiners  and  climberj',  including  three  species  of  Ipomea, 
which  play  an  important  part  in  binding  the  mass  together ;  while  a  considerable 
list  of  accessory  sudd-formers  (including  the  ambatch)  follows,  besides  a  still 
longer  list  of  plants  which  grow  on  periodically  inundated  land.  This  last  includes 
a  considerable  number  of  trees,  which  are  often  found  growing  in  the  midst  of  the 
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sudd,  and  may  have  ori^nally  started  growiog  on  the  floating  masses.  The  four 
primary  sudd-formera  (especially  the  Fanicum  and  Fhragmites)^  and,  among  the 
climhers,  IpomcBa  reptans,  have  tubular  rhizomes,  which  interlace  and  contribute  to 
the  formation  of  rafts  of  coosiderable  buoyancy.  At  the  Lake  No  end  of  the  marshes 
the  fringe  of  papyrus  (which  requires  a  certain  depth  of  water)  is  continuous  for 
many  miles,  large  stretches  of  Typha  occurring,  however,  in  the  shallower  water 
behind  this  hedge.  Towards  the  south  the  papyrus  is  more  and  more  replaced  by 
the  tall  Fhragmites  reed ;  while  the  Fanicum,  which  has  the  faculty  of  growing 
in  both  shallower  and  deeper  water  than  the  papyrus,  not  only  occupies  ground 
periodically  uncovered,  but  also  forms  an  outer  fringe  in  the  bed  of  the  channel. 
Mr.  Broun  considers  that  the  whole  extent  of  the  swamps  once  formed  a  lake 
which  has  gradually  silted  up  from  the  south.  In  course  of  ages  the  whole  would, 
CO  doubt,  become  firm  laod  without  the  intervention  of  man,  though  the  interests 
of  the  country  demand  that  the  process  should  be  hastened. 

Exploration  in  the  Kamemn. — A  tract  in  the  interior  of  the  Eamerun — 
at  no  very  great  distance,  indeed,  from  the  coast — ^whlch  has  hitherto  been 
virtually  unknown,  is  that  stretching  north-east  from  the  Manenguba  range,  a 
line  of  hills  5^  N.  which  forms  the  northern  watershed  of  some  of  the  streams 
entering  the  Eamerun  estuary.  It  has  lately  been  explored  and  mapped  by  a 
military  expedition  sent  to  this  district  for  punitive  purposes  under  Colonel  Miiller 
(^Deutsches  Kolonialhlatt,  August  15, 1905).  The  exact  route  followed  cannot  be 
traced  on  any  existing  map,  but  Colonel  Miiller  gives  some  general  notes  on  the 
nature  of  the  country  and  its  inhabitants,  both  of  which  he  and  the  oflScers  under 
him  studied  in  some  detail.  The  country  traversed  does  not  form  a  single 
geographical  unit,  the  foothills  of  the  Manenguba  range  being  separated  from  the 
interior  plateau  by  a  broad  depression  drained  by  the  Nka  or  Nkam,  shown  as 
a  tributary  of  the  Vari  on  the  best  existing  maps.  The  range  falls  gradually  to 
this  low  ground,  but  the  ascent  to  the  plateau  is  steep.  The  population  is  divided 
up  into  small  sections  without  cohesion,  but  trade  is  fairlf  active.  The  people 
have  shown  no  great  willingness  to  submit  to  European  influence,  until  convinced 
by  experience  of  the  futility  of  resistance.  The  country  is  generally  well  cultivated, 
and  in  places  the  close  proximity  of  the  farms  gave  it  quite  a  European  aspect. 
Rice  might  be  cultivated  on  the  bwer  grounds,  rubber  on  the  plateau,  and  cotton 
on  the  steppes  of  the  Bamum  country. 

The  Water  Queition  in  the  South  African  Steppes.— Inasmuch  as  the 
whole  future  of  many  of  the  more  arid  parts  of  Africa  (to  say  nothing  of  othisr 
continents)  is  bound  up  with  the  question  of  water-supply,  all  researches  dealing 
with  this  subject  from  a  scientific  point  of  view  are  of  great  importance.  Such 
an  examination  of  the  question,  as  concerned  with  the  underground  water  and 
its  evaporation,  is  undertaken  by  P.  Gessert  in  the  Zeitschri/t  fur  KolonialpoUlik, 
etc.,  vol.  7,  part  4,  1905.  The  writer  discusses  first  the  mechanism  of  the 
•evaporation  of  ground- water,  as  brought  about  by  the  circulation  of  air  within 
the  ground,  and  afterwards  treats  of  the  effects  of  such  evaporation  and  the  various 
agencies  by  which  it  is  increa<;ed  or  diminished.  The  subject  is  a  somewhat 
obscure  one,  and,  as  the  writer  insists,  much  research  is  needed  before  all  the 
problems  connected  with  it  can  be  solved.  His  conclusions  may  not  all  be  accepted 
without  controversy,  but  his  paper  is  valuable ^as  showing  the  practical  importance 
of  the  subject  and  the  need  of  scientific  training  on  the  part  of  those  who  take 
in  hand  the  amelioration  of  arid  regions.  Herr  Gessert  points  out  the  important 
influence  exercised  by  the  evaporation  of  ground- water  on  the  general  meteoro- 
logical conditions  of  a  country,  and  finds  that  an  increase  in  its  amount  has, 
ai  its  result,  a  diminution  of  rainfall.    In  general  its  result  must  therefore  be 
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detrimental^  though  instances  are  given  in  which  it  may  be  advisable  to  stimulate 
the  process,  for  the  sake  of  cultivation,  either  by  pulverizing  the  surface  soil  or 
by  raising  the  level  of  the  ground  water.  It  is  necessary,  however,  to  guard 
against  rendering  the  surface  soil  too  salt  by  the  latter  means,  though  in  certain 
cases  the  salt  soil  is  beneficial  from  its  greater  capillarity,  and  can  be  utilised 
for  the  cultivation  of  salt-loving  plants.  The  principal  cause  of  the  increase  of 
evaporation  now  in  progress  is  the  destruction  of  vegetation,  and  much  might  be 
done  to  check  it  by  scientific  afforestation,  the  date-palm  being  eminently  suitable 
for  planting  in  the  whole  southern  part  of  German  South-West  Africa.  The  ways 
in  which  cultivation  by  the  aid  of  iirigation  may  check  the  evaporation  of  ground- 
water are  stated  to  be  the  followiog:  The  moist  surface  soil  presents  greater 
obstacles  to  the  penetration  of  air  than  dry  soil  would.  Moreover,  any  air  which 
does  penetrate  takes  up  moisture  in  the  process,  and  can  therefore  exercise  a 
smaller  drying  effect  on  the  lower  layers.  The  damp  surface  also  prevents  the 
great  fall  of  temperature  which  takes  place  by  radiation  from  dry  soil.  The 
growth  of  vegetation  without  artificial  irrigation  (which  can  often  be  dispensed 
with  when  a  start  is  once  made)  has  a  similar  efifect.  The  general  conclusions  are 
as  follows:  The  loss  by  evaporation  of  ground-water  is  far  greater  than  by  the 
flow  of  water  above  or  below  ground,  and  ground-water  is  a  much  more  valuable 
source  of  supply  than  river-water  conserved  in  reservoirs.  An  improvement  in 
climate  can  be  brought  about  by  bringing  the  evaporation  process  from  the  lower 
levels  to  the  surface,  though  this  must  be  done  on  a  very  large  scale  before  an 
increase  of  rainfall  can  result. 

The  Kasai  ITplands.  Errata]n.^The  name  of  the  author  of  the  letter  on 
this  subject  in  the  October  Journal^  p.  466,  is  wrongly  spelled  in  the  text  and  the 
map ;  it  should  be  Meinertzhagen. 

AXEBICA. 

Kammofh  Bemains  and  Ice-sheets  in  Alaska.— An  expedition  was 
despatched  to  Alaska  in  1904,  under  the  auspices  of  the  Smithsonian  Institution, 
for  the  purpose  of  investigating  the  remains  of  the  mammoth  and  other  large 
animals  of  former  times,  which  have  been  lon$i(  known  to  exist  in  that  country 
under  somewhat  similar  conditions  to  those  of  the  Siberian  tundras.  The  investi- 
gation was  placed  in  the  hands  of  Mr.  A.  G.  Maddren,  who  has  described  bis 
search  and  its  results  in  vol.  49  of  the  Smithsonian  Miscellaneous  CoUedions 
(Washington,  1905).  The  district  selected  for  the  search  was  that  of  the  Porcupine 
river,  the  great  northern  tributary  of  the  Yukon,  on  a  tributary  of  which — the  Old 
Crow  river— many  indications  of  the  existence  of  such  remains  in  large  numbers 
were  discovered,  though  a  shortage  of  supplies  unfortunately  rendered  it  necessary 
to  return  before  any  place  of  primary  entombment  of  the  animals  had  been  reached. 
The  evidtnce  obtained  was,  however,  sufficient  to  allow  the  conclusion  that  an 
extensive  deposit  of  large  Pleistocene  mammal  remains — represented  principally  by 
mammoth,  bison,  and  horse — does  exist  on  the  headwaters  of  the  Old  Grow  river, 
which  enters  the  Porcupine  from  the  north-west  some  60  miles  above  the  Hudson 
Bay  Company's  former  post  at  New  Rampart  house.  Mr.  Maddren  made  a  careful 
study  of  the  Quartemary  deposits  of  this  region,  especially  the  Pleistocene  silts 
which  occupy  a  large  part  of  the  surface,  and  in  association  with  which  the 
remains  appear  to  occur.  He  also  paid  much  attention  to  the  accumulations  of 
land-ice,  which  here,  as  in  Siberia,  occur  in  conjunction  with  the  Pleistocene 
deposits.  His  report,  in  which  his  views  on  these  points  are  fully  discussed,  is 
therefore  an  important  contribution  to  the  much-vexed  question  of  the  recent 
gf  ological  history  of  these  northern  region?,  both  of  Asia  and  America,  the  general 
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oonditions  showing  a  striking  simikrity  in  both.  In  certain  direotions  he  is 
distinctly  at  variance  with  the  views  generally  held  by  geologists,  and  it  is 
interesting  to  note  that  the  well-known  views  of  Sir  H.  Howorth  as  to  the  past 
climate  of  these  regions  seem  to  him  fully  borne  out  by  the  facts  observed.  He 
maintains  that  there  are  no  facts  to  support  the  contention  that  the  climate  of  the 
Arctic  and  sub* Arctic  Regions  has  ever  been  colder  than  it  is  now.  The  Pleistocene 
deposits  of  Northern  Alaska  show  no  trace  of  glacial  action,  except  in  so  far  as  the 
material  was  probably  derived  from  the  streams  issuing  from  the  great  glaciers  of 
the  mountain  area  to  the  south.  The  observed  deposits  of  land-ice  overlie  the 
Pldstocene  silts,  and  belong  to  the  Becent  period,  in  which  the  comparatively 
favourable  climatic  conditions  which  prevailed  during  the  Pleistocene  have  suffered 
a  progressive  deterioration.  The  principal  ice-sheets  are  undoubtedly  of  lacustrine 
origin,  and  it  is  not  permissible  to  conclude,  as  has  been  done  in  the  case  of  the 
Siberian  ice-deposits,  that  any  such  sheets  are  undoubtedly  derived  from  accnmu- 
lations  of  snow.  Mr.  Maddren  believes  that  most  of  the  large  mammals  in  question 
became  extinct  with  the  close  of  the 'Pleistocene,  owing  to  the  deterioration  of 
the  climate.  While  all  the  remains  so  far  discovered  in  Alaska  come  under  the 
category  of  secondary  depositions,  the  state  of  preservation  of  the  bones  indicates 
that  they  have  not  been  carried  fu,  and  it  is  suggested  that  more  complete  remains 
are  most  probably  to  be  met  with  on  the  shores  of  the  Pleistocene  lakes,  from 
which  the  bones  hitherto  collected  appear  to  have  been  drifted  by  ice. 

The  Klnane  Bistriet,  Yukon  Territory. — The  summary  report  for  1904  of 
the  Canadian  C^logical  Survey  contains  a  report  by  Mr.  K.  G.  McGonnell  on  the 
Klnane  district,  lying  along  the  north-east  border  of  the  St.  Elias  range  in  the 
south-west  part  of  the  Yukon  territory.  Until  about  six  years  ago  the  country  on 
this  side  of  the  St.  Elias  range  was  practically  unknown,  and  it  is  only  since  the 
presence  of  gold  on  some  of  its  streams  was  reported  in  1903  that  attention  has 
been  directed  to  it.  As  elsewhere,  the  great  range  is  here  exceedingly  rugged. 
Viewed  from  the  hills  on  the  north  it  presents  a  complex  of  sharp,  broken^  crest- 
lines,  irregular  in  direction  and  rising  in  places  into  bold  rocky  prominences,  some 
exceeding  10,000  feet  in  height.  The  small  streams  which  drain  the  northern 
slopes  occupy  deep  narrow  vallejs,  but  the  larger  streams  have  wide  valleys  which 
extend  back  into  the  range  for  many  miles.  The  central  part  of  the  range  is 
covered  by  almost  continuous  snowfields,  and  the  largest  glacier,  the  Easkawulsb, 
has  a  length  of  over  20  miles.  Two  large  rivers -issue  from  it,  flowing  respectively 
to  the  Yukon  and  to  the  Pacific.  The  former  (Slims  river)  enters  Kluane  lake, 
which  is  drained  by  Eluane  river  to  the  White  river,  the  recipient  of  all  the 
drainage  flowing  northward  from  the  range.  The  latter  (the  Easkawulsb)  joins 
the  Dezadeash  river,  the  combined  stream  passing  through  the  mountains  to  the 
ocean  as  the  Alsek*  The  country  north  and  east  of  the  range  is  characterized  by 
broad  interlocking  valleys,  separating  groups  of  mountains,  some  of  which  have 
heights  of  5000-7000  feet.  The  valleys  (pre-glacial)  are  much  older  than  the 
present  drainage  system,  and  the  rivers  do  not  fit  them.  An  important  topo- 
graphic feature  is  the  great  Shakwak  valley,  which  extends  in  a  longitudinal 
direction,  and  is  occupied  by  a  number  of  separate  rivers  and  lakes,  including  the 
Kluane.  The  Alsek  river  has  twice  been  dammed  in  comparatively  recent  ticoes, 
probably  by  the  extension  of  glaciers  across  its  valley,  and  formed  lakes  of  which 
the  beaches  are  still  to  be  seen.  The  white  spruce  is  the  most  important  tree  of 
this  district.  The  report  describes  the  geology  in  detail,  two  distinct  provinces 
being  distinguishable — that  of  the  St.  Elias  range  (mostly  Upper  Paleozoic),  and 
that  of  the  flanking  ranges  to  the  north,  formed  principally  of  quartz-mica  schists, 
probably  of  Can^brian  age. 
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The  Zani  Salt  Lake. — This  is  a  small  lake  occupying  a  striking  depression 
in  the  gently  sloping  floor  of  the  Carrizo  valley,  New  Mexico,  from  which  the 
Zufli  lodians  have  furnished  themselves  with  salt  for  many  centuries.  It  has  once 
or  twice  heen  descrihed  hy  geologists,  but  no  certain  solution  of  ita  mode  of  origin 
has  yet  been  forthcoming.  The  latest  discussion  of  the  problem  is  in  a  note  by 
Mr.  N.  H.  Barton,  of  the  United  States  Geological  Survey,  in  the  Journal  of  Geology 
for  April  and  May,  1905,  which  is  iUustrated  by  a  map,  sections,  and  photographs. 
The  plain  in  which  the  depression  occurs  is  composed  of  Cretaceous  sandstones,  in 
part  overlain  by  lava-flows,  while  round  the  margin  there  U  a  widespread  mantle 
of  fragmental  materia],  mostly  volcanic.  The  walls  of  the  depression  (which 
measures  about  a  mile  across)  are  about  150  feet  high,  and  the  bottom  is  fiat  and 
in  part  occupied  by  the  lake,  in  part  by  mud  flats.  From  its  centre  two  volcanic 
cones  rise,  one  with  a  deep  crater  occupied  by  a  pool,  which  stands  at  the  same 
level  as  the  main  lake,  but,  though  very  salt,  is  less  so  than  the  latter.  In  spito 
of  the  abundant  traces  of  volcanic  activity  in  the  neighbourhood,  the  depression 
itself  is  not  a  crater,  though  it  seems  probable  that  its  origin  is  connected  with 
volcanic  phenomena.  The  most  plausible  explanation  seems  to  be  that,  after  the 
ejection  of  the  lava-sheet  which  covers  the  plain,  there  was  a  great  ejection  of  hot 
water,  which  dissolved  a  thick  mass  of  salt,  and  spread  over  the  surface  a  large 
quantity  of  scorim  and  rock  fragments,  the  space  thus  left  being  filled  up  by 
subsidence  over  the  area  now  occupied  by  the  depression. 

The  PlateanB  of  Tropieal  America. — ^In  the  August  number  of  the  American 
Geographical  Society's  BuUetin,  Dr.  J.  Russell  Smith  discusses  the  economic 
importance  of  the  plateaus  of  Central  and  South  America,  showing  the  striking 
contract  which  exists  between  these  areas  and  the  rest  of  the  world  as  regards  the 
altitudinal  grouping  of  population.    While  in  Europe,  Asia,  and  North  America  it 
is  on  the  fertile  plains  and  in  the  river  valleys  that  all  the  great  aggregations  of 
population  are  met  with,  in  Central  and  South  America  the  co  Tiparatively  infertile 
plateaus  form  the  home  of  the  bulk  of  the  inhabitants.    Hardly  any  of  the  State 
capitals  are  at  the  same  time  ports,  but  the  larger  number  lie  on  the  interior  table- 
lands at  a  distance  from  the  sea,  communication  with  which  is  often  a  matter  of 
difficulty  and  danger.    It  is,  of  course,  necessary  that  they  should  possess  outlets 
to  the  ocean  for  the  disposal  of  their  products,  and  thus  in  almost  every  case  we 
find  a  port  on  the  coast  associated  with  a  seat  of  government  and  industry  in  the 
interior.    The  population  of  these  ports  bears,  however,  but  a  small  proportion  to 
that  of  the  interior  cities.    The  unnatural  character  of  this  grouping  is  emphasized 
by  a  consideration  of  the  paucity  of  the  plateau-products  compared  with  those  of 
the  lowlands.    The  reason  is,  of  course,  the  unhealthiness  of  the  low-lying  areas, 
but  Dr.  Smith  does  not  admit  that  this  will  necessitate  the  indefinite  continuance 
of  the  abnormal  state  of  things  above  described.    He  looks  to  the  recent  great 
advance  in  the  knowledge  of  tropical  disease  to  permit  in  time  the  adequate  settle- 
ment and  development  of  the  tropical  American  lowlands,  and  holds  that  this  will 
bring  about  transformations  in  world-trade  of  a  magnitude  witnessed  but  once 
before  in  the  history  of  the  world — at  the  time  of  the  settlement  and  development 
of  the  Mississippi  valley.    The  result  will  be  a  virtual  re-discovery  of  the  New 
World  during  the  present  century. 

POLAB  BEeiONS. 

Schemes  for  Polar  Exploration.— Among  the  tracts  within  the  Arctic 
circle  that  hakve  nob  yet  been  traversed  by  any  expeditiop,  the  most  interesting 
from  the  explorer's  point  of  vie^  is  probably  that  lying  between  the  American 
Arctic  archipelago  and  the  New  Siberia  islands  north  of  Asia.    Even  if  the 
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c'irrently  accepted  view  (based  on  Naosen'd  discoTerieB)  of  a  deep  polar  basin 
occupjiDg  the  greater  part  of  the  still  unknown  area  be  correct,  it  is  by  no  means 
impossible  that  Eome  yet  undiscovered  land-masses  of  limited  extent  may  exist 
on  the  outer  margin  of  this  basin.  Bumours  of  land  to  the  north  of  Bering  strait 
have  gained  cunency  from  tine  to  time,  and  to  solve  the  question  would  be  a  good 
piece  of  geographical  work.  Two  young  aspirants  for  geographical  honours  have 
already  set  themselves  this  task.  Mr.  A.  H.  Harrison  has  started  on  an  expedition 
to  the  waters  of  Arctic  America  by  way  of  the  Mackenzie  river,  bearing 
practically  the  whole  cost  himself,  though  he  has  received  the  loan  of  instruments 
from  our  Society,  as  well  as  some  of  the  equipment  of  the  recent  Antarctic  Expedi- 
tion. On  the  other  hand^  a  young  Dane,  Mr.  Einar  Mikkelsen,  who  has  had  con- 
siderable experience  of  Arctic  travel  as  a  member  of  the  Amdrup  expedition  of 
1900  and  the  Baldwin-Ziegler  expedition  of  1901-2,  proposes  to  start  fcr  the  same 
region  as  soon  as  snfi&cient  funds  can  be  collected.  His  idea  is  to  travel  by  land 
to  the  mouth  of  the  Mackenzie,  and  thence  make  his  way,  by  the  help  of  the 
Government  schooner  stationed  at  Cape  Bathurst,  to  winter  quarters  on  the  south-, 
west  point  of  Banks  land.  In  the  spring  of  1907  he  hopes  to  set  out  from  a  depdt 
previously  established  at  Prince  Alfred  cape,  on  a  sledge  journey  of  exploration 
to  the  north-west,  taking  numerous  Eoundings,  and  examiniDg  any  land  that 
may  be  discovered.  Another  interesting  task  awaiting  execution  is  the  survey  of 
the  ea^t  Greenland  coast  between  the  point  recently  reached  by  the  Duke  of 
Orleans  and  that  reached  by  Peary  from  the  opposite  coast.  This  Mr.  Mylius 
Erichsen,  whose  recent  expedition  to  the  opposite  site  of  Greenland  has  frequently 
been  alluded  to  in  the  Journal,  proposes  to  attempt,  while  paying  attention  also 
to  various  departments  of  scientiQc  ret»earcb,  as  vv  ell  as  to  the  artistic  representation 
of  the  scenes  to  be  visited.  Lastly,  a  more  ambitious  scheme  was  put  forward  at 
the  recent  International  Economic  Congress  at  Mons,  the  proposal  being  to  establish 
an  ^  International  Association  for  the  8tudy  of  the  Polar  Regions,'*  under  whose 
auspices  the  remaining  problems  of  polar  geography  might  be  solved.  The  scheme, 
which  originated  in  Belgium,  appears  etill  to  be  somewhat  in  the  air,  and  few  of 
the  leaders  of  polar  discovery  have  yet  given  it  their  support. 


KATHllCATIOAL  AND  FHY8I0AL  eiOGBAPHT. 

The  Indian  Ocean  Expedition.— A  lettfr  from  Mr.  Stanley  Gardiner  is 
printed  in  Nature  for  October  6,  giving  an  account  of  the  tcientific  work  done  by 
the  Sealark  down  to  the  arrival  at  Mauritius  on  August  5.  This  marked  the  com- 
pletion of  the  work  in  and  around  the  Cbagos  archipelago,  which  had  been  both 
oceanographical  and  biological,  the  former  carried  out  mainly  by  Commander  Somer- 
ville  and  his  officers,  often  under  great  difficulties.  It  included  both  surveys  by 
camping-parties  and  deep  soundings  from  the  ship,  with  observations  on  the  tides, 
currentF,  temperatures,  etc.  All  operations  had  been  hampered  by  the  unexpectedly 
bad  weather  experienced,  the  heavy  seas  being  explained  as  partly  due  to  the  com- 
paratively shallow  waters  of  the  Chagos  archipelago,  partly  to  the  curreot,  which 
set  in  an  easterly  direction,  against  the  wind,  during  the  whole  time  the  party  were 
in  the  group.  The  results  of  the  soundings  show  that  the  archipelago  is  closely 
surrounded,  both  to  the  north  and  we^t,  by  the  2000-fatbom  line,  and  that  there 
is  at  the  present  day  no  trace  in  the  topography  of  the  Indian  ocean  of  any  former 
connection  of  the  group  with  either  the  Maldives  or  the  banks  on  the  Seychelles- 
Mauritius  lice.  It  appears  to  stand  by  itself,  being  built  up  on  a  plateau  rising 
to  a  depth  of  800  fathoms  in  an  ocean  of  an  average  depth  of  2300.  The  numerous 
lines  of  soundings  run  between  the  individual  banks  and  shoals  have  given  depths 
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of  400  to  800  fathoms.  The  archipelago  coasUts,  broadly  speaking,  of  the  Salomon, 
Peros  Banhof>,  and  Blenheim  atolls  in  the  north ;  the  Great  Chagos  bank  in  the 
centre;  and  the  Diego  Gktrcia  and  Egmont  atolls  in  the  south ;  besides  subm^ged 
banks  in  the  north  and  south.  Especial  attention  was  given  to  the  snrvej  of 
Salomon  atoil,  for  the  rake  of  affording  a  comparison  with  PowelPs  chart  of  1837; 
but  the  result  showed  that  the  latter  was  too  carelessly  made  for  any  close  com- 
parison to  be  possible.  The  new  observations  show  that  the  atoll  riser,  in  the  last 
400  fiithoms,  by  similar  slopes  to  those  of  Funafuti,  though  it  is  a  much  simpler 
atoll,  having  only  one  paseage,  and  more  than  half  the  reef  being  crowned  by  land. 
The  present  reef  is  extending  outwards  on  every  side  on  its  own  talus,  and  in  this 
case,  at  least,  the  steep  external  slope  is  simply  that  at  which  the  d^is  come  to 
rest  in  the  water.  It  was  everywhere  extremely  barren,  and  the  appearance  of  the 
dredges  from  below  250  fathoms  gave  the  idea  of  bare  rock  with  a  little  muddy 
sand.  It  (eems  impossible  that  any  upward  growth  is  in  progress  between  the 
banks,  while  a  considerable  current  is  probably  felt  even  at  500  fstboms.  The 
.  reefs  of  the  Chagos  are  in  no  way  peculiar  save  in  their  extraordinary  paucity  of 
animal  life  (which  gives  the  marine  fauna  the  character  rather  of  the  temperate 
than  of  the  tropical  zone),  though  this  is  compensated  for  by  the  enormous  quantity 
of  nullipores,  the  seaward  edges  being  practically  formed  by  their  growths.  The 
bottoms  of  the  lagoons  are  bare  rook,  hard  sand,  or  mud,  with  shoals  arising  pre- 
ciptously  here  and  there.  Diego  Garcia  lagoon  (almost  entirely  surrounded  by  land) 
has  perhaps  the  most  varied  fauna,  and  this  atoll  alone  gives  evidence  of  enlarging 
in  every  direction.  It  shows  signs  of  a  recent  elevation  of  a  few  feet.  .The  land 
fauna  is  largely  dependent  on  the  flora,  and  this  (which  originally  included  a  forest 
of  large  trees)  has  been  in  great  measure  destroyed  to  allow  of  the  planting  of 
coconuts.  About  140  species  of  plants  (probably  only  half  of  them  indigenous)  were 
collected.  Of  mammals  there  are  only  rats  and  mice.  Among  the  more  numerous 
birds,  noddies,  frigatep,  and  terns  were  breeding  in  enormous  numbers  on  certain 
slands,  though  it  was  mid-winter.  The  next  cruise  was  to  be  largely  a  dredging 
one  towards  the  Seychelles. 

BalationB  between  fhe  Floras  of  Africa  and  South  America.— Prof. 
Engler  has  approached  the  much-debated  question  of  a  former  land-connection 
between  Africa  and  South  America  from  the  point  of  view  of  the  affinities  between 
the  existing  floras  of  the  two  continents  (Sitzungsberichie  K.  Preuas.  Akad.  Wissen- 
schaften,  1895,  parts  vi.  and  vii.).  Although,  perhaps,  the  majority  of  geologists  now 
believe  in  the  existence  of  such  a  connection  in  Jurassic  times,  the  faot  is  by  no 
means  universally  admitted,  so  that  corroborative  testimony  from  an  independent 
standpoint  is  of  much  value,  and  in  the  present  case  its  force  is  increased  by  the 
fact  that  Prof.  Engler  was  once  inclined  to  discredit  the  idea,  but  has  now  been 
led,  by  careful  study  of  the  plants  of  the  two  areas,  to  consider  a  former  land- 
connection  probable.  The  paper  flrst  discuEses  the  conclusions  to  be  drawn  in 
general  from  the  existence  of  allied  families,  sub-families,  etc.,  in  widely  separated 
regions,  especially  in  the  case  of  plants  which  afford  no  special  facilities  for  dispersal 
The  author  lays  stress  on  the  influence  of  external  conditions  on  the  development 
of  plant-forms,  and  the  resulting  impossibility  of  allied  members  of  a  group  having 
been  developed  independently  from  a  primitive  type ;  the  conclusion  being  tha: 
afiOnities  between  existing  forms  do  really  imply  a  dose  association  (in  space) 
between  earlier  representatives  of  the  family.  Prof.  Eogler  then  examines  la 
•  detail  the  principal  species  which  exist  in  both  the  continents  in  question  side 
by  side  with  endemic  forms,  dividing  them  into  twelve  categories,  according  to 
their  life-conditions  and  means  of  wide  dispersaL  He  finds  that  while  for  nine 
of  the  groups  the  presence  of  the  common  forms  in  the  two  continents  could  be 
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explained  by  transport  under  eziBting  conditions,  in  the  case  of  tbe  remaining 
three  this  is  in  the  highest  degree  improbable.  In  these  groups  there  are  a  striking 
number  of  corresponding  (rather  than  identical)  species  or  genera,  which  seem 
to  demand  the  existence — at  a  time  when  the  angiosperms  had  already  reached  an 
advanced  stage  of  development — of  a  connection  between  Madagascar,  Africa,  and 
South  Ameijca,  either  continental  or  at  least  in  the  form  of  a  chain  of  large  islands, 
more  especially  as  many  of  the  forms  are  totally  wanting  in  tropical  Asia.  It  is 
a  striking  fact  that  a  preponderance  of  the  common  forms  belong  to  formations 
(such  as  that  of  the  moist  forests)  memben  of  which  are  least  of  all  likely  to 
obtidn  a  footing  as  new-comers,  while  another  noteworthy  point  is  the  presence 
both  of  steppe  and  forest  plants,  for  the  simultaneous  migration  of  which  only 
lands  of  considerable  extent  would  afiford  facilities.  The  Jurassic  connection 
supposed  by  geologists  would  explain  a  still  greater  aflSnity  than  exists,  had  the 
angiosperms  reached  a  sufficient  development  at  that  time.  It  has  to  be  considered 
whether  the  supposed  connection  may  not  have  been  maintained  through  Cretaceous 
or  even  Eocene  times,  in  the  former  of  which,  as  has  been  shown  by  recent  research, 
angiosperms  were  already  represented  in  considerable  numbers. 

Botanical  Oeography  at  fhe  Intomational  Botanical  Congress  in 
Vienna. — At  the  first  scientific  sitting  of  the  Congress  on  June  13  last,  several 
addresses  were  delivered  on  the  subject  of  the  development,  since  the  Tertiary  age, 
of  the  flora  of  Europe.  Prof.  Penck  discussed  its  geographical  bases.  The  develop- 
ment since  the  Tertiary  age  fell  under  the  influence  of  the  ice  age,  the  climatic 
conditions  of  which  had  only  in  quite  recent  times  been  so  far  investigated  as  to 
supply  some  measure  of  evidence  respecting  the  altitudinal  position  of  the  snow- 
limit  of  that  period.  Thence  conclusions  might  be  drawn  regarding  the  tree-limit, 
which  in  the  coast  region  ran  at  a  level  at  least  2000  feet,  and  in  the  interior  of 
the  continents  over  5000  feet,  lower.  These  conclusions  implied  that  during  the  ice 
age  mid-Europe  stood  above  the  forest  limit,  and  consequently  that  the  domain 
between  the  great  northern  and  the  Alpine  glaciation  belonged,  as  to  its  flora,  to  the 
Alpine  and  tundra  region.  As  much  might  be  said  of  the  bordering  domain  of 
Western  Europe.  In  Eastern  Europe  the  snow-limit  stood  considerably  higher  than 
in  mid-Europe,  but  dry  winds  must  have  prevailed  here  during  the  ice  age,  giving 
rise  to  steppe-like  features.  Possibly  a  part  of  the  Eastern  European  loess  was  the 
dust  of  these  steppes.  The  forest  land  of  Europe  during  the  ice  age  occupied  the 
north  Mediterranean  region  where  western  winds  prevailed.  The  ice  age  consisted 
of  at  least  four  glacial  periods  of  the  type  indicated.  Daring  their  sway  the  glacier- 
covered  regioos  were,  with  the  exception  of  the  scanty  vegetation  on  the  moraines, 
devoid  of  plant  life.  Successively  buried  under  ice,  this  domain  must  always  have 
been  freshly  occupied  by  plants  during  the  inter-glacial  periods.  Our  knowledge 
of  these  inter-glacial  plant  formations  was  still  very  slight.  Northern  Geimauy 
and  France,  however,  were  forest  lands,  and  in  the  Alps  the  forest  reached  higher 
than  it  does  at  the  present  day.  South-Eastern  Europe  appeared,  however,  to 
have  been  steppe-land  during  these  periods.  Of  the  inter-glacial  flora  of  the  north 
and  the  south  of  our  part  of  the  globe  we  know  nothing.  There  was,  however, 
a  remarkable  similarity  between  the  inter-glacial  Alpine  flora  and  that  of  to-day, 
especially  in  view  of  the  established  fact  that  during  the  last  glacial  periods  it  was 
virtually  driven  out  of  the  Alps. — Prof.  Engler  then  dealt  with  the  main  features 
of  the  development  of  the  flora  of  Europe  since  the  Tertiary  age.  In  no  other 
.land  of  Europe  were  so  many  floral  regions  conjoined  as  in  Austria-Hungary,  where 
nearly  all  the  European  floral  domains  met  together.  It  was,  accordingly, 
no  accident  that  an  Austrian,  Franz  linger,  was  the  first  to  point  out  with  cer- 
tainty that  the  distribution  of  plants  was  to  be  explained,  not  from  the  present 
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climatic  conditions,  bat  as  the  result  of  processes  of  bygone  ages.    Primitive  types 
of  plants  hiiW  existing  in  sub-tropical  regions  were,  in  fact»  found  as  early  as  in  the 
Tertiary  age.    In  Greenland  and  Norway,  on  the  other  hand,  there  were  pinef:, 
cypresses,  and  Scotch  firs  that  to-day  had  their  habitat  in  Eastern  Asia.    After 
the  ice-age  the  tree  flora  prevalent  in  our  time  was  developed  anew.    The  fig,  tfae 
Uurel,  and  the  vine  were  perhaps  introduced  into  Europs  by  man.    Throng^ 
cattle-tearing  and  agriculture  man  had,  by  industrial  works  and  by  railways,  laid  a 
destructive  hand  on  the  vegetable  vestment  of  the  Earth,  and  the  regret  which 
this  action  called  forth  could  only  be  allayed  if,  in  accordance  with  the  precedent 
setting  apart  the  National  Park  in  America,  inviolable  reserves  were  also  set  apart 
in  Europe,  and  in  larger  measure  than  had  yet  been  witnessed,  as  a  sanctuary  for 
existing  and  traditional  plant  formations. — Dr.  Gonnar  Andersson  spoke  of  the 
^  Floral  Development  of  Scandinavian  Lands.**    Here  the  period  of  development  was 
naturally  shorter  than  in  the  Alps.    Five  periods  were  to  be  distinguished :  those 
succesdvely  of  the  Arctic- Alpine  flcnra,  birch  forests,  coniferoas  forests  pure  and 
simple,  oak  forests,  pine  and  beech  forests,  as  also  the  period  of  propa^tion  of 
cultural  plants  at  the  hands  of  man  who,  be  it  noted,  had  now  bsen  settled  in 
southern  Scandinavia  some  10,000  yearp. — Lastly,  Herr  G.  A.  Weber  treated  of  the 
"  History  of  the  Development  of  the  Flora  of  the  North  German  Lowland.**    From 
the  Oligocene  period  it  was  covered  by  the  sea,  whence  it  emerged  only  during  the 
later  Pliocene  period.    The  earliest  vegetation  of  this  latter  time  was  marked  by 
the  appearance  of  the  vine  in  the  West.    At  a  later  stage  of  this  pre-glacial  period 
there  appeared  marsh  lands  of  alder  trees.    Later  followed  an  Alpine  vegetation 
characterized  by  a  variety  of  the  Armorica  pine  and  the  mountain  pine.    This 
vegetation  gave  place  to  a  high  northern  tundra,  which  at  last  got  buried  under 
advancing  land-ice.    In  the  same  way  the  vegetations  of  the  inter-glacial  periods 
a  ere  completely  extinguished,  one  alter  the  other,  by  the  ever-advancing  ice- 
mass. p.    During  the  inter-glacial  periods  there  stood  extensive  pine  forests;  at 
their  beginning  and  end  the  Scotch  fir  prevailed.    Daring  the  melting  of  the 
glacier-matses  of  the  last  Glacial  period  the  region  was  occupied  at  first  by  a  northern 
Alpine  flora,  marked  by  polar,  willow  and  Dryas.    On  this  followed  at  long  intervals 
the  Scotch  fir,  the  oak,  and  lastly  the  red  beech.    The  pine  did  not  immigrate 
into  the  western  parts  of  the  lowland  till  towards  the  end  of  the  oak  age.    The  beech 
appeal  el  after  the  post-glacial  sinking  of  the  land  which  took  place  in  the  region 
of  the  Baltic  and  North  ^ea.    The  single  drier  period  in  the  post-glacial  age  of 
north  Germany,  as  yet  demonstrated,  was  not  so  dry  as  to  then  impose  on  the  land 
steppe   characteristicp.     There  poskibly  took  place,  nevertheless,  at  that  period 
an  immigiation  of  such  steppe  plants  as  may  fctill  at  this  day  be  found  here  and 
there. 

Obseryations  on  the  Onlf  Stream. — An  interesting  study,  in  detail,  of  the 
data  bupplied  \j  shipb'  observations  in  regard  to  the  rate  of  flow  of  the  Gulf  Stream 
has  been  carried  out  in  the  AnnaJen  der  Hydrographie  for  the  present  year  (vol.  83, 
part  vii.).  The  btudy  is  based  on  the  observations  of  drift  during  the  passage  across 
the  Atlantic  made  by  the  captains  of  German  ships  during  the  period  between 
May  10  and  June  10  of  last  year,  and  though  fuller  results  might  have  been 
obtained  had  the  number  of  observations  b^en  greater,  these  are  sufficient  to  give  a 
good  general  idea  of  the  behaviour  of  the  Gulf  Stream  water  in  its  passage  across 
the  Atlantic  from  its  exit  from  the  Gulf  of  Mexico.  The  drifts  observed  are  plotted 
on  a  series  of  charts  dealing  in  succession  with  a  series  of  short  periods,  and  with 
the  whole  period  taken  together,  somewhat  after  the  fashion  of  the  hynoptic 
weather-charts  of  the  North  Atlantic,  the  amount  of  drift  being  shown  graphically 
by  arroi>(s  of  varjing  size.    The  principal  results  of  the  inquiry  are  sammarized 
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tbuB.  As  compared  with  the  mean  rate  of  flow,  tbo  observed  rates,  proceeding 
from  west  to  east,  were  alternately  too  small  and  too  great.  The  decrease  in  the 
rate  in  an  easterly  direction  did  not  take  place  regularly,  but  after  falling  ofif  for 
a  space  the  rate  again  showed  an  increase.  Irregularities  were  also  observed  in  the 
manner  in  which  the  current  died  out ;  in  the  position  in  latitude  of  the  central 
stream ;  in  the  rate  at  given  positions,  etc  As  a  rule,  a  westerly  counter-current 
was  observAble  to  the  north  and  south  of  the  main  current,  sometimes  even 
exceeding  this  in  fpeed.  The  iDfluence  of  fresh  or  strong  winds  was  observable 
even  in  the  case  of  the  fetrongest  flow,  both  in  the  direction  of  acceleration  and  ot 
retardation.  Lastly,  no  unusual  acceleration  over  the  whole  area,  such  as  had  been 
reported  during  the  period  in  question,  really  took  place,  in  spite  of  the  evidence 
of  stroDg  drifts  in  individual  ca^es.  These  sometimes  reached  as  much  as  70 
nautical  miles  in  twenty-four  hours  between  75°  and  50^  E.,  while  in  the  neigh« 
bourhood  of  the  Florida  coast  the  highest  figure  was  86  miles  in  the  same  period. 

The  Accordance  of  Alpine  Snnunit  Levels.— It  has  long  b>en  remarked 
that  even   in  the  case  of  intensely  folded  mountain  ranges,  a  certain  degree  of 
accordance  in  the  altitudes  attained  by  the  principal  summits  is  observable,  though 
no  universally  accepted  explanation  of  the  fact  has  been  arrived  at.    The  subject  is 
discussed  with  much  acumen  in  a  paper  by  Dr.  B.  A.  Daly  in  the  Journal  of 
Geology  for  February  and  March,  1905  (vol.  18,  No.  2).    Dr.  Daly  points  out  that 
the  poesible  explanations  of  the  fact  are  of  two  radically  difi'erent  types,  the  one 
set  regarding  it  as  the  result  of  inheritance  from  a  former  Etage  in  the  cycle  of 
evolution,  the  other  as  due  to  spontaneous  development  in  the  present  environment. 
Of  the  former  group  of  hypotheses,  that  which  has  hitherto  met  with  most  favour 
in  America  is  the  well-known  peneplain  theory,  which  no  doubt  appeals  to  many 
from  the  tempting  analogy  it  offers  with  the  accordance  in  the  case  of  a  dissected 
plain  underlain  by  rocks  of  horizontal  structure.  But,  ho  ^ever  acceptable  it  may  ba  in 
certain  cases,  this  theory  has  the  disadvantage,  which  places  it  in  marked  contrast 
to  all  other  possible  explanations,  that  it  demands  at  least  two  cycles  of  erosion  in  the 
history  of  the  mountain  chain,  differing  completely  in  the  nature  of  the  processes 
involved.    The  internal  structure  and  original  relief  is  considered  the  result  of 
intense  folding  and  thrusting,  while  the  movements  following  on  the  establish- 
ment of  the  peneplain  must  be  of  the  nature  of  broad,  relatively  gentle  warps. 
The  alternative  hypotheses  have  also  in  their  favour  that  they  are  not  mutually 
destructive,  and  thus  acquire  a  certain  cumulative  force.    The  observed  accordance 
may  be  explained,  apart  from  the  peneplain  theory,  as  the  result  of  iaoetatic  adjust- 
ment during  the  early  history  of  the  range,  the  existence  at  any  time  of  summits 
towerinji;  far  above  their  fellows  being  rendered  improbable  by  tbe  consideration 
that  few  rocks  could  withstand  the  enormous  pressure  involved.   An  early  accord- 
ance may  also  have  come  about  through  differential  erosion,  which  would  always 
act  most  forcibly  on  the  highest  summits.    Various  agencies,  too,  might  develop 
such  an  accordance  during  the  later  history  of  the  range.    Isostatic  adjustment 
might  agoin  play  its  part,  metamorphism  and  intrusion  might  work  in  tbo  same 
direction,  while  important  effects  might  result  from  the  cutting  back  of  glacial 
cirques ;  the  greater  rapidity  of  erosion  above  than  below  the  tree-line ;  and  from 
the  tendency  which  has  been  observed  towards  the  equal  spacing  of  rivers  and  the 
resulting  even  gradation  of  intervening  ridges.  Dr.  Daly  points  out  the  importance 
of  making  a  correct  choice  between  the  rival  theories  in  view  of  the  widely  different 
ideas  respecting  the  past  history  of  mountain  ranges  which  they  involve.    He  has 
certainly  shown  the  need  for  caution  in  accepting  the  peneplain  theory  as  the  only 
one  capable  of  explaining  the  facts. 
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Geography  at  Cambridge. — We  have  received  the  regolaUons  aud  list  of 
lectures  for  the  academical  year  just  begiDniDg,  issued  by  the  Board  of  Geographical 
Studies  at  Cambridge.  The  regulations  appear  to  have  suffered  no  change  since 
their  first  introduction  early  in  the  present  year,  and  we  may  therefore  refer  for 
further  details  to  our  note  on  the  subject  in  the  Journal  for  April  last  (p.  464). 
The  first  examinations  held  under  the  new  regulations  took  place  in  the  Easter 
term,  and  the  papers  set  both  in  that  for  the  ordinary  B.A.  degree  and  in  that 
for  the  Diploma  in  G^eography  are  printed  in  full.  They  are  well  calculated  to 
test  the  extent  to  which  the  principles  and  educative  influence  of  the  subject  have 
been  assimilated  by  the  candidates,  though  the  boundary-lines  between  the  subjects 
of  the  separate  pipers  appear  somewhat  indefinite.  From  the  questions  asked  it 
is  not  clear  what  distioction  is  drawn  between  "Ethnology"  and  ''Anthropo- 
geography/*  while  the  differentiation  between  "Regional  geography,*'  "Physical 
geography,"  and  "  Geomorphology "  on  the  one  hand,  and  between  **  Regional 
geography  "  and  "  Political  geography  "  on  the  other,  seems  hardly  so  dear  as  it 
might  be. 

The  Boyal  Soottiflh  Oeographioal  Society.— It  is  announced  that  the 
Livingstone  gold  medal  of  this  society  has  been  conferred  on  Sir  Archibald  Geikie, 
while  silver  medals  have  been  awarded  to  Mr.  R.  Mossmann,  of  the  Scottish  Ant- 
arctic Ezpodition,  Major  Ryder,  and  Major  Gibbons.  The  council  of  the  sodety 
has  appointed  as  its  secretary  Major  Lachlan  Forbes,  d.s.o.,  late  7th  Fusiliers. 
After  the  retirement  of  Lieut.  Shackleton,  early  in  the  past  summer.  Major  Lindsay 
Forbes  had  received  the  appointment,  but  has  been  obliged  to  retire  owing  to  ill 
health.  Major  LachUn  Forbes  is  the  son  of  General  Sir  John  Forbes,  a.as.,  and 
has  seen  a  good  deal  of  active  service,  having  taken  part  in  Lord  Roberts's  famous 
march  to  Kandahar,  as  well  as  in  the  late  Boer  war. 

The  Pifteenth  Congress  of  Americanists  will  take  place  next  year  at 
Qaebec,  between  the  10th  and  15th  of  September.  As  usual,  the  subjects  to  be 
discussed  ^\\\  include  the  native  races  and  archceology  of  America,  together  with 
the  history  of  its  discovery  and  occupation  by  white  men.  Membership  is  obtained 
on  payment  of  three  dollars,  while  associates  (who  take  no  part  in  the  deliberatioDS 
of  the  Congress,  and  do  not  receive  its  publicationp,  though  having  the  right  to  be 
present  at  all  the  general  meetings),  are  admitted  on  payment  of  one  dollar.  The 
names  of  intending  members  or  associates  should  be  sent  in  to  Dr.  N.  E.  Bionne, 
Librarian  to  the  Legislative  Assembly,  Quebec 


OBITUARY. 


Pierre  Savorgnan  de  Brazza. 

Count  Pierre  Francois  Camille  Savorgnan  de  Brazza,  by  whose  dpath,  as  truly 
declared  by  the  Minister  of  the  Colonies,  <*  France  loses  one  of  her  best  and  most 
renowned  servants,"  was  bom  on  January  26, 1852,  at  Rome.  He  spent  his  youth 
in  his  native  town.  When  thirteen  years  of  age  he  was  placed  in  a  Jesuit  college 
at  Paris.  In  1868  he  entered  the  Naval  Academy  at  Brest,  and  in  1870  obtained 
a  commission  in  the  French  navy.  In  1872  he  was  appointed  one  of  the  orderly 
officers  of  Admiral  Le  Couriault  Du  Quillot,  who  commanded  the  French  squadron 
of  the  Southern  Atlantic.  His  ship,  in  1874,  was  at  Libreville,  on  the  Gabon, 
when  Alfred  Marche  and  the  Marquis  de  Compi^gne  returned  from  an  exploratioD 
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of  the  lower  Ogowe.  Attention  to  the  importance  of  this  river  had  first  been 
directed  by  PauI  du  Chailla,  its  lower  course  had  subseqaently  been  explored 
by  R.  B.  N.  Walker  and  others,  and  de  Brazza  actually  conceived  the  idea  that 
it  might  eventually  tarn  out  to  be  the  lower  course  of  the  Lualaba,  recently  ex- 
plored by  Livingstone,  and  thus  open  up  a  navigable  highway  into  the  very  centre 
of  tropical  Africa.  His  proposals  to  head  an  expedition  for  the  exploration  of  that 
river  were  sanctioned  by  the  French  Government,  and  on  October  20, 1876,  he  was 
back  at  the  Gabon,  accompanied  by  Dr.  Noel  Ballay  and  Alfred  Marohe.  The 
results  of  this  expedition  turned  out  disappointiog.  The  Ogowe  was  traced  to  it» 
navigable  head  at  the  Pubara  falls  (reached  by  Dr.  Ballay  in  July,  1877) ;  bat  an 
attempt  to  descend  the  Alima,  a  river  flowing  eastward,  and  supposed  to  lead  to> 
a  large  lake,  was  frustrated  by  the  hostile  attitude  of  the  Bafuru ;  and  an  attempt 
to  penetrate  to  the  north  was  stopped  at  Okanga,  a  short  distance  beyond  the 
upper  Likona.  In  November,  1878,  de  Brazz%  was  back  at  the  coast,  and  learnt 
that  during  his  absence  Mr.  H.  M.  Stanley  had  followed  the  course  of  the 
Lualaba-Congo  down  to  its  mouth,  which  he  had  reached  in  August,  1877.  And 
when  it  became  known  to  him  that  Stanley  had  entered  the  service  of  the  King 
of  the  Belgians,  and  was  actually  engaged  in  taking  up  steamers  past  the  cataracts 
of  the  lower  Congo  to  Stanley  pool,  be  proposed  to  the  French  Government  to- 
anticipate  the  action  of  the  Belgians  by  planting  the  French  flag  at  Stanley  pool^ 
and  along  the  upper  river.  His  suggestion  was  adopted ;  £5000  were  granted  by 
Government  towards  his  enterprise.  He  left  France  on  December  27,  1879^. 
founded  a  station,  Franceville,  on  the  upper  Ogowe,  in  June,  1880;  hastened 
down  the  Lefini  to  the  Congo,  and  made  a  treaty  with  Makoko,  the  chief  of  the 
Bateke ;  and  on  September  7, 1880,  arrived  at  Stanley  pool.  Having  installed  a 
Senegalese  sergeant,  Malamine,  as  guardian  of  an  improvised  station,  which  subse- 
quently became  known  as  Brazzaville,  he  took  the  route  down  the  Congo,  met 
Stanley  at  Isangili  on  November  7,  and  then  hastened  back  to  the  Gabon,  where  - 
he  arrived  on  December  15.  Returning  to  the  interior,  de  Brazza  founded  a 
station  on  the  upper  Alima,  and  then  turned  westward,  and,  crossing  the  basia 
of  the  Niadi  (Kwilu),  reached  Lindana  on  the  coast  on  April  17, 1882.  His  hope 
that  the  Kwilu  would  afibrd  easier  access  to  Stanley  pool  than  a  route  through  the 
cataract  region  has  not  been  fulfilled,  but  politically  he  had  secured  for  France,  not 
only  the  right  bank  of  the  Congo  above  Stanley  pool  as  far  as  17^  E.,  but  alsa- 
the  basin  of  the  Etvilu  (convention  of  February  5,  1885). 

After  having  recruited  his  health,  de  Brazza  left  France  once  more  on  March  21, 
1883.  He  had  been  appointed  Commissioner  of  the  Congo  Territory,  and  beei^ 
granted  £5000  towards  the  realization  of  his  scheme.  Arrived  at  Libreville  on< 
April  22,  and  having  organized  his  expeditionary  corps  at  Lambarene,  he  left  for 
the  interior  in  June,  1883,  and  reached  the  Coogo  by  way  of  the  O^owe  and  the 
Alima,  upon  which  a  small  steamer  had  been  launched  by  Dr.  Billay.  At  the 
end  of  April  he  was  at  Brazzaville,  and,  having  installed  M.  de  Chavannes  at  that 
post,  was  back  at  the  coast  on  December  1,  1884.  In  the  mean  time  he  had 
despatched  one  of  his  officers,  M.  A.  Dolisie,  with  orders  to  establish  himself  on 
the  Ubangi,  which  had  but  recently  been  navigated  by  Mr.  Grenfell,  and  which 
he  pretended  to  believe  was  identical  with  tha  Likona,  or  Nkunja,  discovered  by^ 
him  in  1878.  He  was  about  to  lead  an  expedition  to  that  river  when  orders- 
reached  him,  on  July  15,  1885,  to  return  to  France.  A  year  afterwards,  oa 
June  29, 1886,  be  was,  however,  reappointed  Commissiooer-General  of  the  French 
Congo,  and  in  February  he  was  once  more  back  on  African  soil.  He  held  thip 
responsible  office  up  till  January,  1898,  when  he  was  relieved  of  his  functions  and 
awarded,  two  years  afterward?,  a  pension  of  £400,  to  be  continued,  on  a  reduced 
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scale,  to  his  widow.  The  work  of  geographical  exploration  was  carried  on  most 
actively  during  de  Brazza*8  tenare  of  office.  Careful  surveys  were  made  in  tbe 
hisin  of  the  Kwilu  by  Coroille,  Goodard,  and  Leon  Jacob,  with  a  view  to  the 
construction  of  a  railway ;  Giacomo,  or  Jacques,  a  younger  brother  of  de  Brazza,* 
crossed  the  upper  Leko',  or  Likuala,  and  then  traced  that  river  to  the  Congo; 
Paul  Crampel  (1888-9)  and  Foumeau  explored  the  country  between  the  Oj?owe 
and  tbe  frontier  of  German  Camarons ;  Mizon  came  south  from  Yola,  on  the  Benue 
(1892),  and  was  met  by  Brazza  himself  on  a  tributary  of  tbe  Singa,  which  liver 
had  previously  Iteen  explored  by  Cholet  and  Foumeau;  Cbolet  pushed  north  as 
far  as  Ngauderi,  in  Southern  Adamawa  (1892-3) ;  lastly,  the  region  lying  between 
the  Ubangi  and  the  Sbari  was  reached  by  Paul  Crampel,  who  perished  in  tbe 
attempt  (1890) ;  Jean  Dybowski,  who  reached  the  Shari  (1891) ;  C.  Maistre,  wbo 
made  his  way  from  the  Shari  to  the  upper  Benue  (1892) ;  aod  Grentil,  who  succeeded 
in  reaching  Lake  Chad  in  Ojtobsr,  1897.  Bit  whilst  geographical  exploration 
thus  made  rapi  1  progress,  the  colony  made  no  progress  economically,  in  Sfi'.e  of 
numerous  ''  posts  "  and  close  upon  three  hundred  officials,  and  French  writers  have 
ccmtrasted  this  stagnation  with  the  progress  made  by  the  Koyal  Niger  Company 
in  a  much  shorter  time.  De  Brazza  has  been  denied  admioistrative  ability,  but 
part  of  the  failure  id  no  doubt  due  to  the  home  authorities. 

Disorders  having  taken  place  in  the  Congo,  Pierre  de  Brazza  was  despatched 
at  the  head  of  a  commission  charged  with  investigating  the  subject.  He  left 
Marseilles  on  April  5  last,  interviewed  the  Commissioner-Genera),  E.  Gentil,  at 
Brazziville,  and  then  visited  the  frontier  stations  of  the  colony  as  far  as  Fort 
Crampel  on  the  river  Gribingi,  a  tributary  of  tbe  Shari.  He  died  on  the  homeward 
voysge,  at  Dakar,  on  September  14,  only  fifty-three  years  of  age.  E.  G.  R. 


CORRESPONDENCE. 

The  Submarine  Caaons  of  the  Ganges  and  Indus. 

1,  Garstin's  Place,  Calcutta,  July  13, 1905. 
I  HAVE  just  read  Mr.  J.  W.  Spencer's  paper  in  the  February  issue  of  your  magazine, 
in  ^hich  he  endeavours  to  prove  the  past  raising  of  the  American  continent  from 
the  caflon  existing  off  the  mouth  of  the  Hudson  river.  To  a  layman  like  myself 
it  seems  that,  although  when  taken  by  itself  and  some  other  examples  in  tbe 
Atlantic  it  might  be  held  to  prove  a  past  raising,  when  taken  with  the  very 
similar  ones  existing  off  the  Indian  rivers,  the  proof  in  far  from  sati&factory. 

I  forward  herewith  a  tracing  of  the  Swatch  of  No  Ground  (so  called)  off  tbe 
mouths  of  the  Ganges,  with  the  soundings  taken  in  and  around  ir,  which,  although 
unfortunately  very  few,  are  still  sufficient  to  enable  one  to  trace  a  very  striking 
resemblance  between  it  and  the  Hudson  caSlon.  It  is  not  only  very  nearly  tbe 
same  as  regards  depth  and  the  changes  of  directioo,  b  it,  curiously  enough,  it  is 
situated  in  exactly  the  same  position,  viz.  that  off  the  Hudson  pointing  midway 
between  its  two  banks,  and  that  off  tbe  Ganges  midway  between  the  extreme  east 
and  west  mouths  of  its  delta. 

Now,  by  applying  Mr.  Spencer'd  theory  this  would  mean  that  in  some  past  age 
Beogal  must  have  been  at  least  3000  feet  higher  than  it  is  at  present,  and  probably 
if  more  and  deeper  soundings  were  taken,  9000  feet — tbe  height  allowed  for  the 

*  Giaoomo  de  Brazza  was  born  at  Rome  on  December  14,  1859,  and  died  there  on 
February  3,  1888.  Jointly  with  bis  companion,  A.  Pecile,  he  pubUshed  *Tre  anni  e 
mezzo  nella  regione  del  Congo  e  doll'  Ogowe.'    Roma  :  1887. 
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American  continent  —  wonld  be  the  height,  for  the  caflon  is  still  very  clearly 
defined  where  the  soundings  leave  off. 

Can  this  have  been  the  case  ?  The  Ganges,  so  (ar  as  I  know,  drains  a  compara- 
tively modem  watershed  ;  the  greater  part  of  lower  Bengal  has  been  built  up  from 
great  depths  by  its  silt,  and  it  takes  its  rise  in  the  Himalayas,  which  are  of  such 
recent  origin  that  some  authorities  affirm  they  have  not  yet  done  rising. 

It  seems  to  me  to  be  dead  against  Mr.  Spencer's  theory,  and  that  to  account  for 
these  cafions  some  other — probably  a  peculiar  method  of  depositing  the  silt  not 
at  present  understood — must  be  substituted,  and  in  support  of  this  theory  I  might 
draw  your  attention  to  the  peculiar  way  in  which  the  sands  on  both  sides  of  the 
delta  curve  so  as  to  point  directly  towards  the  deeper  gut  in  the  centre. 

On  the  tracings  I  have  given  the  names  of  the  Admiralty  charts  from  which  I 
took  them.  All  the  soundings  are  correctly  given,  with  the  isobathic  lioes  up  to 
the  100  fathoms ;  the  200, 300,  and  400  I  have  added  myself,  in  the  direction  they 
most  probably  would  take.  The  charts  are  easily  procurable,  so  that  any  farther 
reference  could  easily  be  got. 

July  27, 1905. 

In  continuation  of  my  letter  dated  the  13th  inst.,  I  forward  herewith  a  tracing 
of  the  caiion  ofi*  the  Indus,  which  has  a  still  more  striking  resemblance  to  that  off 
the  Hudson  than  the  Gktnges  had,  it  even  having  the  same  secondary  channels  on 
either  side,  which  I  have  marked  A  and  B. 

Although  most  of  the  soundings  come  from  the  chart  named  in  the  tracing,  I 
have  added  some  others  gathered  from  a  larger-scaled  one,  entitled  *  India,  West 
Coast :  Chart  of  the  Coasts  of  Sind  and  Eutcb,  including  the  Gulf  of  Cutch.* 

Can  the  land  surrounding  ever  have  been  620  fathoms,  or  3720  feet,  higher  than 
it  is  now — that  being  a  sounding  that  seems  to  be  very  nearly  at  the  mouth  of  the 
cafion? 

G.  F.  Thobpe, 

Bengal  Pilot  Service. 
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Bj  XDWABD  HBAWOOD,  UJL,  LfbraHan,  B.O.8. 

The  following  abbreviations  of  noons  and  the  adjectives  derived  horn  them  are 

employed  to  indicate  the  sonroe  of  artioles  from  other  publications.    Geographical 


I  are  in  each  ease  written  in  ftill: — 


A.  s  Academy,  Aoademie,  Akadfisnie. 
Abh.  =  Abhandlongen. 

Ann.  =  Aiitiala^  Awiwfclf^^  AwmaUw. 

B.  s  Bulletin,  BoUettino,  Boletim. 
CoL  s  Colonies. 

Clom.  s  Oommeroe. 

a  B.  s  Comptes  Bendni. 

B.  ss  Brdkonde. 

G.  s  Geography,  G^ographie,  Geografla. 

L  s  institnte,  Institntioo. 

Ii.  ssliveetiya. 

J.  s  JoumaL 

Jb.  =  Jahrbuoh. 

k.  H.  k.  =  kalserlioh  and  k«nig]1ffh. 

M. «  Mitteaungen. 


Mag.  =  Magaaliie. 

Mem.  (M^.)  s  Memoirs,  M^noires. 

Met.  (m^t.)  =  Meteorological,  eta 

P.  =  Frooeedings. 

B.  =  Boyal. 

Bev.  (Biv.)  =  Beview,  Bevne,  Bivista. 

S.  s  Society,  Sod^t^  Selskab. 

So.  =  Scienoe(s). 

Sitib.  =  Sitsnngsbarioht 

T.  =  Traasaotions. 

Ts.  =  Tijdsohrift,  TidskrifU 

V.  =  Yerein. 

Verb.  =  Yerhandlungen. 

W.  s  Wissenschaft,  and  compounds. 

Z.  =  Zeitsohrift. 

Zap.  =  ZapiskL 


On  account  of  the  ambiguity  of  the  words  octavo,  quarto,  etc,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  iuches  to  the  nearest 
half-inch.    The  size  of  the  Journal  is  10  x  6.). 

A  selection  of  the  works  in  this  list  will  be  noticed  elsewhere  in  the  "*  Jonmal." 


Digitized  by 


Google 


572  GIOGRAPmCAL  UTEBATURS  Of  THE  MONTH. 

XIFBOPS. 

Carpathianf.  Kartoama 

£.  de  MartoDoe.    ^^tnde  Bur  la  cnie  da  Jia  au  mois  d*Ao{lt  1900.    (Extras  din 

Analele  iDBtitutuluI  Meteorolngio  al  Bomftniei,  T.  xvi.,  1900.)    Bacuresoi,  1903. 

Size  12}  X  9),  pp.  77-96.     Skeich-mapM.     Presented  by  the  AtUhor. 
Carpathiaai.  Kartoant 

La  p^riode  glactaire  dans  Irs   Karpates  m^ridionules.      Par  E.  de  Martonne. 

(Oomptes  Rendus  IX.  Congr^  ge'ol.  internat.  de  Yi^nne  1903.)    Yienne,  1904. 

Size  10  X  7,  pp.  691-702.    Map.    Presented  by  the  Author. 
OarpaUiiaaf .  C.  Rd.  141  (1905) :  71-73.  Knrgoci. 

Contribntion  k  la  tectoniqae  des  Carpathes  m^idionales.    Note  de  G.  M.  Mnrgoci. 
Central  Eorope.  Petemianm  M.  61  (1905) :  97-108.  Ibnt. 

Ph&nologische  Karte  des  Frfiblingdeinzngs  in  Mitteleuropa.     Yon  Prof.  Dr.  £. 

Ibne.     With  Map, 
C«ntral  Xnrope.  BegtlL 

Das  Biesen-  nnd  Isergebirge.    Yon  P.  Begell.    (Land  und  Lenta.    Monograpbien 

znr  Erdknnde  .  .  .  berausgegeben  von  A.  Scobel.    XX.)    Bielefeld  und  Leipzig: 

Yelhagen  k  Elasing,  1905.     Size  10  x  7,  pp.  132.     3fap,  PanoramOy  and  lUwdra- 

tions.    Priee  4  marks. 

An  excellent  ao  count  of  tbe  region  in  question,  opening  witb  a  clear  sketob  of  the 
pbysical  geography. 
Central  Europe.  Meteorolog.  Z.  22  (1 905) :  282-284.  VU. 

Niederscblag  und  Wasserfiibrung  der  Fluase  Mitt<;leuropas.    Yon  W.  Ule. 
Europe — HistorioaL  Helmolt  and  others. 

Weltgfscbicbte  .  . .  berausgegeben  von  Hans  F.  Helmolt.   Fiinfter  Band.  Sudost- 

europa  und  Osteuropa.    Yon  Prof.  D.  Budolf  von  Scala,  etc.    Leipzig  und  Wien: 

Bibliographiscbes  Institut,  1 905.      Size  10  x  7,  pp.   xvi.  and  630.    Maps  and 

lUutiratians.    Price  lOs. 

£uropo— Meteorology.  Bunf. 

Bdpartition  de  la  Preseion  atmoepbe'rique  sur  TEurope,  observee  de  1881  k  1895 
et  direction  mojenne  du  vent  sur  les  iittoraux.  Par  le  Capitaine  Q.  Bung. 
Copenhague,  1904.    Size  17  X  10 J,  pp.  20.    Maps.    Price  21  f.  net. 

7»roes.  [Villiers.] 

Fif-bing,  Whaling,  and  other  Industries  of  tbe  Faroe  Islands,  1904.  Foreign 
Office,  Annual  No.  3404.     London,  1905.    Size  9}  X  6,  pp.  26.    Price  2d. 

7aBroes  end  Iceland.  Hielsen. 

Meddelelser  Kommisnonen  Havunders^gelser.  Hydroffrafi  I.  Na  4  (pp.  30). 

Hydrography  of  the  Waters  by  tbe  Faroe  Islands  and  Iceland  during  the  cruises 

of  tbe  Danish  Besearch  Steamer  Thor  in  tbe  bummer  1903.     By  J.  N.  Nielsen. 

Plates. 

7ranoe.  B.8.G.  Com.  Bordeaux  81  (1905)  :  161-163.  8aint-Joun. 

Gironde,  Garonne.    Par  Capitain  Saint-Jours. 
Discusses  the  history  of  the  names. 
Franoe.  Jiev,  Q.  66  (1905) :  140-145.  PawlowiU. 

Le  marais  vend^en :  Tancien  golfe  du  Poitou.    Par  A.  Pawlowski.     With  HIw- 

trations. 

Franee— Aude.  B.G.  Hist,  ei  Descriptive  (1904) :  25^-266.  Ferraese. 

Les  cours  d'eau  du  bassin  de  la  Cesse,  leur  origine,  leur  Evolution.  Par  E.  Ferrasae. 
With  Map. 

Franee — Brittany.  Xartonne. 

Le  d^veloppement  des  cotes  bretonnes  ct  leur  ^tude  morpbologique.  Par  E.  de 
Martonne.  (Travaux  du  Laboratoire  de  Geographic  de  rUniversite'  de  Bennes 
No.  1.)  Bennes :  F.  Simon,  1903.  Size  10  X  6J,  pp.  18.  Map.  Presented  by  the 
Author. 

France— Brittany.  Kartonne  and  Bobert 

Excursion  G^ograpbique  en  Basse  Bretagne.  (Monis  d'An^e-Tregorrois.)  Par 
E.  de  Martonne  et  E.  Kobert.  (Travaux  du  Laboratf  ire  do  G^igrapbie  de 
rUniversildde  Bennes,  No.  3.)  Bennes,  1905.  Size  10*  x  GA,  pp.  42.  lUuftraiions. 
Presented  by  M.  E.  de  Martonne. 
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TnmM— Brittany.  Bobert. 

Density  de  la  population  en  Bretagne,  oeloalee  par  zones  d'egal  €loignemont  de  la 
roer.  Par  E.  Bobert.    (Travanx  dn  Laboratoire  de  G^ographie  de  T University  de 
Bennrs.    No.  4.)    Benncs,  1905.    Size  10  x  6),  pp.  108.    Map.    Pretented  hy  Jf. 
E.  de  Martonne. 
See  Monthly  Becord  for  September  (p.  328). 

France— Climate.        B.S.G.  Com,  Bordeaux  81  (1905):  141-156.  Conrty. 

Glimatologie  dn  Littoral  Atlantique  Fran9ai8.    Par  F.  Coorty. 

Trance— Oaieony.  Saint- Jonri. 

B.8,G.  CJom.  Bordeaux  80  (1904):  297-306,  330-334,  337-343,  357-365. 

Le  Port  de  Soolac,  lea  Dunes  et  les  iltangs  de  Gascogne.    Par  Cap.  Saint-Jours. 
Trance— Oirondc.  B.G.  Hist,  et  Deaenpiive  (1904) :  239-244.  Dnffart 

La  navigation  en  Gironde  d'apr^  le  Boutier  de  Garcie  dit  Ferrande  (XY*  Si^le). 

Par  C.  Duffart.     With  Map, 

Trance— Gironde.  B.O.  HiaL  et  Deecriptive  (1904) :  245-252.  Dnflart. 

L'extension  modeme  de  la  presqn*  tie  d'Amb^  et  de  Ttle  da  Cazoau  (Gironde). 
Par  G.  DnfEart.     With  Map$. 

Tranc  9— Glaciers.  Oirardin  and  TaTie. 

Commission  fran^aise  des  Glaciers.  Bapport  snr  les  observations  glaciaires  en 
Manrienne,  Yanoise,  et  Tarentaise  (21  AoOtt  24— Septembre,  1903).  Par  M.  Paul 
Girardin.  Gbservations  sur  les  glaciers  du  Massif  de  la  Yanoise,  pendant  T^te  do 
1903.  Par  le  guide  Joseph-Antoine  Favre.  Paris :  P.  Benonard,  1904.  Size  9  x  5), 
pp.  48.    Jkfap  and  Illuitraiione.    Presented  by  the  Commisiion. 

Trance— Hiftorical.      B.O.  Hut.  et  De$eriptive  (1904) :  147-160.  Soycr. 

£tnde  critique  sur  le  nom  et  Templacement  de  deux  oppida  celtiques  mentionnes 
par  Jules  C^sar  dans  les  ChmmmUarii  de  BeUo  Qallico.    Par  J.  Soyer.     With  Map. 

Trance — Ketcorolcgy.  Borre. 

Les  pluies  en  Yend^e.  Par  M.  Sorr\  (Travaux  du  Laboratoire  de  Geographic  de 
VUniversite  de  Bennes,  Xo.  2.)  Bennes,  1904.  Size  10  x  6},  pp.  82.  Map$  and 
Diagrams.    Presented  by  M.  E.  de  Martonne. 

Trance— Homcnclatnre.  B.G.  Eist.  et  Descriptive  (1904) :  223-238.  OhanTignc. 

Becherobes  sur  les  formes  originales  des  noms  de  lieux  en  Touraine.  Par  A. 
Chauvignd. 

Trance— Spelcclogy.  Xartel. 

E.  A.  Martel.  Padirac  et  les  Gorges  du  Tarn  (Extrait  du  *"  Tour  de  France,*'  Join 
et  Septembre,  1904).    Bennes :  F.  Simon,  1905.    Size  10  x  13,  pp.  16.     lllustr. 

Trance— Butvcy.  Hcsrmarcli. 

Miniature  des  Finances.  Commission  Extraparlimentaire  du  Cadastre.  Bapport 
Gdndral  et  Bapport  Complementaire  sur  les  Travaux  de  la  Sous-Commission  des 
Yoics  et  Mojens.   Par  M.  Alfred  Neymaroh.   Paris,  1904.  Size  12^  x  8J,  pp.  150. 

ecrmany.  1  Verdffent.  G.V.  Bonn  (1905) :  51-70.  Haascrt. 

Deutscblands  Lage  und  Grenzen  in  ihren  Beziehnngen  zu  Yerkehr  uud  Politik. 
Yon  E.  Hassert. 

eermany— Earthquake.  Globus  87  (1905) :  405-409.  Xrebs. 

Erdbeben  im  deutschen  Ostseegebiet  undihre  Beziehungen  zu  Witterungs-Yerhalt- 
nissen.    Yon  W.  Erebs.     With  Map. 

eermany— McUorology.    G.  Anzeiger  6  (1905) :  27-80, 75-78.  Polis. 

Die  Warme-  und  Nlederscblagsverhaltnisse  der  Bheinprovinz.  Yon  Dr.  P.  Polis. 
Maps. 

Greece— Konntains.  Alpine  J.  82  (1905) :  413-425.  Treskflcld. 

Classical  Climbs.    By  D.  W.  Freshfield. 
IceUnd.  G.  Tidskrift  6  (1882) :  71-83, 108-111.  Hdland. 

Cm  Islands  Geologi.    Af  A.  Holland. 
Iceland.  Vidalin. 

Trade  of  Iceland,  1901-03.    Foreign  Offic^e,  Annual  No.  3350, 1905.     Size  10  x  6, 

pp.  16.    Price  Id. 
See  note  in  Monthly  Becord  for  October  (p.  451). 
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Iceland.  Alpine  J.  22  (1905) :  486-  448.  Wigaer. 

The  Yatna  Joknll  traversed  from  North-East  to  South* West    By  J.  H.  Wigner. 

With  Illu8tration$. 
Italj.  B.S.G,  Italiana  6  (1905) :  75-84.  Errert. 

Sulla  separaxtone  del  Lago  di  Mezzola  dal  Lario  (etk  antica  e  medievale).    Nota 

del  Prof.  C.  Errera. 

Italy— Sioily.  Hieotrt. 

DizioDario  illuatrato  dei  Corauni  Siciliani  compilato  da  F.  Nicotra.    Dispensa  I. 

Palermo :  Society  editrice,  [1905].    Size  12}  x  8},  pp.  1-64.    Ilhutratiofu.    Pn- 

8ented  by  the  Publi$her$. 
Ktgyar  Eaee.  Ziehy  and  P6sta. 

Dritte  Asiatiscbe  Forscbimgsreise  dee  Grafen  EugeD  Zichy.    III.  und  lY.  Arch- 

teologische  Studien  auf  Russischem  Boden.    Yon  B^  Posta.    Parts  i.  and  ii. 

Budapest;  Leipzig :  E.  W.  Hiersemann,  1905.    Size  12}  x  9},  pp.  600.    Bluttr. 
Horway.  HeniikieiL 

On  the  Iron  Ore  Deposits  in  Sydvaranger.  Finmarken,  Norway;   and  relative 

geological  problems.  (By  G.  Henricksen.)  Christiania,  1904.  Size  7}  X  5},  pp.  8. 

Presented  by  the  Author. 

Pyrenees— Clouds.  Meteorolog.  Z,  22  (1905) :  254-261.  Xarehand. 

Marcband :  Der  Mechanismns  der  Entstebung  der  Begenwolken  am  Nordabbange 
der  Pyren'aen.  Einflass  der  Erbebongen  der  Eette.  Starke  Begengfisse  und 
Ueberscbwemmungen . 

Bumania.  M.G,  Oe$.  Wien  48  (1905) :  231-232.  Weiss. 

-  Ein  Beitrag  zur  antiken  Topograpbie  der  Dobrudscba.    Yon  Jacob  Weiss.    Map. 

Bussia.  B.  OmiU  G6olog,  St.  Petersbourg  23  (1904)  :  243-250.  Kovalew. 

Compte  rendu  pr^imioaire  des  lecberobes  g^logiques  dans  TOural  du  Sud.    Par 

P.  Eovalew.    [In  Russian.] 
Russia.  WoeikoiF. 

Les  ravins  et  les  sables  de  la  plaine  Russe.    Communication  presentee  an  Congr^ 

du  Sud-Ouest  Navigable  de  Toulouse.    Par  A.  Woeikoff.    Toulouse,  1904.    Size 

9}  X  6J,  pp.  14. 
EussU— Finland.  M.K.K.G.  Qee.  1Fi«n48(1905):  155-156.  Schoener. 

Die  Kolonisation  Sudwest-Flnnlands  durob  Scbweden.    Yon  J.  G.  Schoener. 
Bussia— Glaciers.  Bhokalsky. 

Rapport  sur  les  Observations  des  Glaciers  en  Russio  pendant  les  anuses  de  1902  et 

1903.    Par  J.  de  Scbokalsky.    [In  Russian.]    St.  Petersburg,  1905.  Size  10  x  6), 

pp.  22.    lUmtraiions.    Presented  by  Hie  Author. 

Bussia— Kaluga.  Bogolubov. 

N.  N.  Bogolubov.  Materials  for  the  Geology  of  the  Kaluga  Government.  [In 
Russian.]  Kaluga,  1904.  Size  11  X  8,  pp.  354.  Maps  and  IllustraUone,  Pre- 
sented by  the  Author. 

Bussia— Kaluga.  Bogolubov. 

Zur  geologiscben  Geecbicbte  des  Gouvemements  Kaluga  in  der  Glacialperiod. 
Notiz  von  N.  Bogoltibow.  (Extrait  de  VAnnuaire  geblogique  et  mineralogique  de  la 
BusHe  (vol.  7,  liv.  5).)  St.  Petersburg,  1906.  Size  12J  x  94,  pp.  111-119.  Pr«- 
sented  by  the  Author. 

Bussia— Urals.  Le  Globe  B.8.G.  Geneve  44  (1905):  122-124.  Dupm. 

Sur  rexistence  de  bautes  tcrrosses  dans  TOural  du  nord.    Par  Prof.  Louis  Duparc. 
Spain.  C.  Rd.  141  (1905) :  69-71.  DonviUe. 

Sur  les  Prealpes  subb^tiques  aux  environs  dc  Jaen.    Note  de  R.  DouvilM. 

Spain—Solar  Eclipse.  

Direcoion  General  del  Institute  Geogr^fico  y  Estadistico.  Coordenadas  geogidficas 
de  puntos  comprendidos  en  la  zona  de  la  totalidad  del  Eclipse  de  Sol  de  30  de 
Agosto  de  1905.  Madrid,  1905.  Size  11  X  8,  pp.  422.  Maps,  Plans,  and  lllustra- 
Hons,    Presented  by  the  Instituto  Qeografico  y  Estadistico,  Madrid. 

Sweden.  B.  Geolog.  I.  University  Upsala  6  (1902-03):  160-168.  Grenander. 

Les  variations  annuelles  de  la  temperature  dans  les  lacs  sn^ois.  Par  S.  Grenander. 
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8wtd«n.  B.  Gedog.  I,  Utticersity  Upsala  6  (1902-03):  101-159.    Ho&Ban-Bang. 

Stodien  iiber  Schwediaohe  Floss-  nnd  Qnellwlksser.    Yon  O.  Hoftnan-Bang. 
Sweden.  B.  Geolog.  I.  UnivenHy  Up$ala  6  (1902-03):  175-199.  HSgbom. 

Stndien  in  nordschwedisohen  Drumlinslandsohaften.    Yon  A.  G.  Hogbom.     WUk 

Map$  and  Illuslrationi. 
Switierlaiid.  Bev,  Franfoise  30  (1905) :  278-284.  Bobignj. 

Le  Simplon  et  lee  voies  d'acc^.    Par  —  BobigDy.     With  Map, 
Bwitierland— Oeologj.  Pannekoek,  Arbeni,  and  OoUet. 

Beitr&ge  znr  Geologisobeu  Earte  der  Bchweiz.     47.  Lieferang.     Geologiscbe 

Aufnabme  der  Umgebung  von  Seelisberg,  am  Yierwaldstattcrsee.    Yon  D.  J.  J. 

Pannekoek  (pp.  26  and  z.).    Ditto.    48.  Lieferang.    Geologiscbe  TJntersnohnng 

des  I^bnalpBtookgebietes.    Yon  D.  Panl  Arbenz.    (Pp.  x.,  82,  and  x.)     Ditto. 

49".  Livraison.  Etnde  Geologiqne  de  la  Chatoe  Toor  8aill^re— Pic  de  Tanneyerge. 

Par  Leon.W.  Collet.    (Pp.  iy.,  32,  and  xii.)    Bern:  A.  Fran  eke,  1004-1905.    Size 

12}  X  9|.    Maps  and  IUu8tration$. 
Turkey.  B.S.  G,  Bomdnd  25  (1904) :  136-147.  

Statistica  Comonelor  Romtnesti  din  Tnrcia.    Map. 
On  Bnmanians  settled  in  Turkey. 
Turkey— Kaeedonla.  Brancoff. 

D.  M.  Brancoff.    La  Mac^doine  et  sa  population  obr^tienne.    Paris :  Plon-Kourrit 

et  Cie,  1905.    Size  10  x  6},  pp.  270.    Mapt.    Price  Ss.  dd, 
Tnrksy^Maeedonia.  az.  11  (1905) :  268-292.  Oestreioh. 

Die  BevolkeruDg  yon  Makedonien.    Yon  Karl  Oestreicb. 
United  Kingdom— Arcbaeology.    P.B,8.  (Ser,  J.)  76  (1905) :  177-180.  Loekyer. 

On  tbe  Obseryations  of  Stars  made  in  some  British  Stone  Circles.     Preliminary 

Note.    By  Sir  Norman  Loekyer. 

United  Kingdom— Climate.    J.B,  StatiUical  8.  68  (1905) :  247-319.  8haw. 

Seasons  in  the  British  Isles  from  1878.    By  Dr.  W,  N.  Shaw,  f.rs.     With  Maps, 
A  yalnable  summary  and  analysis  of  climatic  statibtios,  the  relation  between  agri- 
culture and  weather  being  also  considered. 

United  l^gdom— OoaL  

Boyal  Commission  on  Coal  Supplies.    13  Parts.     London :  Wyman  &  Sons,  1905. 
Size  184  X  ^1-    ^^P»  afMi  Sectiom, 
United  Kingdom— DeyoB.  Bomeirail. 

On  the  occurrence  of  Pleistocene  Deposits  in  the  bottom  of  the  Teign  gorge.  By 
Alexander  Somervail.  (Pp.  4.)  On  the  Excavation  of  the  Teiva.  Gorge.  By  the 
same.  (Pp.  2.)  Some  further  obseryations  on  the  Teign  and  its  valley.  By  the  same. 
(Pp.4.)  The  River  Teign  and  its  valley.  By  the  same.  (Pp.10).  (From  T. />etx>n- 
thire  Association,  1901,  1902,  and  1904.)  Size  8}  x  64.  Presented  by  the  Author. 
United  Kingdom— England.  Crook  and  Weston. 

Round  the  World  Geographical  Handbooks.    I.  Our  English  Home.    By  C.  W. 
Oook  and  W.  H.  Weaton.    London  :  T.  C.  and  E.  C.  Jack,  [not  dated).    Size 
7x5,  pp.  61.    Maps  and  Illustrations.    Price  6d.    Presented  by  the  Publishers. 
United  Kingdom— Geology.  Fox-Strangways  and  Watts. 

Memoirs  of  the  Geological  Survey,  England  and  Wales.  The  Geology  of  the 
Country  between  Derby,  Burton-on-Trent,  Ashby-de-la-Zouch,  and  Loughborough. 
(Explanation  of  Sheet  141.)  By  C.  Fox-Strangways.  With  a  Chapter  on  Cham- 
wood  Forest  by  Prof.  W.  W.  Watts.  London,  1905.  Size  10  x  6,  pp.  vi.  and  84. 
Illustrations, 

United  Kingdom— Meteorology.    iVoiwre  72  (1905) :  178-180.  Loekyer. 

The  Thames  Flow  and  British  Pressure  and  Rainfall  Changes.  By  Dr.  W.  J.  S. 
Loekyer,     WiiJi  Diagrams. 

United  Kingdom— Scotland.    Scottish  G.  Mag.  21  (1905) :  289-301.  Shearer. 

The  Evolution  of  the  Map  of  Scotland.    First  Stage.   By  J.  E.  Shearer.    With  Maps. 
See  note  in  the  September  number  (p.  327). 
United  Kingdom— Scotland— Anthropogeographj.  

The  Geography  of  Religion  in  the  Highlands.    By  a  Member  of  the  B.S.  Geogr. 

Soc.    Edinburgh :  R.  Grant,  1905.     Size  8J  X  ?},  pp.  (36).     Presented  by  the 

Publishers, 
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United  Kingdom-Seotlftud—HebridM.    Proe.  i2.&,  iS^.  J.  76(1905):  181-184.   Held. 

Report  on  an  Area  of  Local  Magnetic  Diitnrbance  in  East  Loch  Boag,  Lewes, 

Hebrides.    By  Captain  A.  M.  Field.    Diagranu, 
United  Kingdom— Wiltihire.  Jnket-Brovne. 

Memoirs  of  the  Geological  Surrey,  England  and  Wales.   Explanation  of  Sheet  282. 

The  Gleology  of  the  Country  South  and  East  of  Devizes.    By  A.  J.  Jnkes-Browne. 

London,  1905.    Size  9}  x  6,  pp.  62.    Price  U.    Preiented  by  the  Geologieal  Survey, 

ASIA. 

China— Trade.  

China :  Imperial  Maritime  Customs.  L  Statistical  Series,  Nos.  3  and  4.  Beturni 
of  Trade  and  Trade.  Beports.  1904.  Part  i.  Size  11  x  9,  pp.  x?i  and  [64]. 
[In  English  and  Chinese.]    DiagrarM, 

Ohina — Tonnan.  Sains  oa. 

Nnn-tchao  ye-che.  Histoire  particuli^re  du  Nan-tchao,  traduction  d'une  histoire 
de  I'anoien  Tun-nan,  aooompago^  d*uoe  Carte  et  d*un  Lexique  g^ographiqne  et 
historique.  Par  C.  Sainson.  (Publ.  TEoole  Langues  Orient.  Viv.  ¥•  S^r.,  Tome 
IV.)    Paris :  E.  Leroux,  1904.    Size  11  X  7J,  pp.  294.    Map,    Price  15 /r. 

Ohinesa  Empire— Manehnria.    /.  Tokyo  G.S.  17  (1905):  155-162.  Ogawa. 

On  the  Geology  of  Liau-tung.    By  Takudzi  Ogawa.    [In  Japanese.] 

Chinese  Empire— Tibet    Recorde  Oeolog.  Sure.  India  82  (1905) :  160-174.         Eajden. 
Preliminary  Note  on  the  Geology  of  the  Proyinces  of  Tsang  and  JS  in  Tibet    By 
H.H.  Hayden.    Wilh  Map, 

Chinese  Empire— Tibet.  Hosie. 

China.  Na  1  (1905).    Beport  by  Mr.  A.  Hosie,  His  Majesty's  Consnl-General  at 

Chengtu,  on  a  journey  to  the  Eastern  Frontier  of  Thibet    London :  Wyman  & 

Sons,  1905.    Size  IB}  x  8|,  pp.  88.    Map.    Price  U.  3d. 
Noticed  in  the  Monthly  Beoord  for  Gotober  (p.  452). 
Chineie  Empire— Tibet    J.B,  United  Service  1,  49  (1905) :  659-679.  Iggnldan. 

To  Lhasa  with  the  Tibet  Expedition,  1903-04.    By  Lieut-Colonel  H.  A.  Iggulden. 

With  Map  and  lUuetratione. 
Chinese  Empire— Tibet— Orthography.  O'Connor. 

Bules  for  the  Phonetic  Transcription  into  English  of  Tibetan  Words.    (By  Captain 

W.  F.  O'Connor.)    Size  13J  x  8J,  pp.  6. 

Eastern  Asia.  J.B.  Colon,  I.  S6  (1905) :  509-539.  Ireland. 

The  British  Empire  in  the  Far  East.    By  A.  Ireland. 
Eastern  Asia.  Halot. 

L'Extrdme-Orient     fitndes  d'hier,  ^r^nements  d'aujonrd'hnL     Par  A.  Halot 

Avec  une  Preface  de  M.  Bevon.   Brnxelles  :  Falk  Fils,  1905.  Size  7}  X  5,  pp.  212. 

Map,    Presented  by  the  PiMieher, 

The  writer  went  out  to  Japan,  some  years  ago,  with  a  view  to  studying  the  burning 
questions  of  the  Far  East  with  an  absolutely  unbiassed  mind.  He  here  gives  the 
results  of  his  observations  in  a  series  of  essays  dealing  chiefly  with  the  moral  causes 
of  the  war  of  1894-95. 

French  Indo-China.  

Publications  de  la  Socie't^  des  Etudes  Indo-Chinoises.  Geographic  physique 
^nomique  et^historique  de  la  Cochinchine^^  Faso.  L-VI.^^I.  Monographie  de  la 

_^v     .-..   <r^  V  .  *     >■    ^  66);  IIL 

Province  de 
)  Chftu  ddo 
(pp.  56).    Saigon,  1901-2.    feize  10  X  6J.    Maps  and  Illustrations.    Price  20s. 

l^onch  Indo-China— Annam.    B.  Frangaise  30  (1905) :  312-351.  Lasallo. 

Les  Cotes  de  TAnnam.    Par  C.  de  Lasalle.    Map. 

French  Indo-China— Laos.    B.Q,  Bist  et  Descriptive  (1904) :  283-389.  Bernard. 

Les  Ehfts,  peuple  inculte  du  Laos  fran9ais.  Notes  anthropom^triqnes  et  ethno- 
grapbiques.    Par  M.  le  Dr.  Noel  Bemara.     With  Map  and  Plates. 

Treneh  Indo-China— Tongking.    B.S,G.  MarseilU  2%  (I90i) :  S8S-A0U  Gerard. 

L'lle  de  K^bao  (Tonkin).    Par  A.  Gerard.    With  Map, 
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IndlA.  P.R,a,,  8tr.  A,  76  (1905) :  313-815.  Bmrard. 

On  the  Intensity  and  Direction  of  the  Force  of  Oranty  in  India.    Bj  Lieut.- 
Cokmel  S.  G.  Burrard.    (Abetraot.) 
India.  eage. 

Annual  Report  of  the  Board  of  Soientiflc  Advioe  for  India  for  the  year  1903-1904. 
Calcutta,  1905.    Size  13  x  8},  pp.  22.    Trice  Id. 
A  Bommary  of  the  Departmental  reports  (suryeyt,  etc.) 

India— Bengal  and  Assam.  

Papers  relating  to  the  Reoonstitation  of  the  Provinces  of  Bengal  and  Assam. 
London :  Wyman  9t  Sons,  1905.    Size  13}  x  ^,  pp.  18.    PHoe  2ld, 
See  Monthly  Record  for  September  (p.  830). 
India— Ethnology.  C.  Bd.  140  (1905) :  1656-1659.  Lapioque. 

Becherches  snr  I'ethnog^nie  des  Dravidiens.    Belations  anthropologiqaea  entre 
lea  tribns  de  la  montagne  et  les  castes  de  la  plaine.    Note  de  L.  Lapioque. 
India— HistorieaL  Indian  Antiquary  34  (1905) :  73-87.  Stein. 

White  Huns  and  kindred  tribes  in  the  history  o^^the  Indian  North-West  Frontier. 
By  M.  A.  Stein. 
Indo-Ohina— Ethnology.       Bei7.  OblonioJe  (1905) :  321-334.  Cabaton. 

Les  Ghams  de  rindo-Chioe.    Par  Antoine  Cabaton. 
Indo-Ohina— Historioal.    J.  China  Br,  B.  Aiiatic  8,  85  (1903-4) :  76-101.      XingsmiU. 

The  Mantses  and  the  Golden  Chersonese.    By  T.  W.  KingsmilL 
Japan.  /.  Tokyo  O.S.  17  (1905):  53-60, 119^125.  aakujin. 

Contributions  to  the  Oceanography  of  the  Tokyo  Bay.    By  Chinzan-Gakujin.    [In 
Japanese.] 
Japan.  J.  Tokyo  G.8. 17  (1905) :  20-24.  Tanaka. 

The  Temperature  of  Water  of  the  Brackish  Lake  Hiruiga,  WaLasa  Province.    By 
Akamaro  Tanaka.    [In  Japcmese.] 

Japan.  

The  Fifth  Financial  and  Economical  Annual  of  Japan,  1905.    Tokyo.    Size 
lOi  X  7},  pp.  y1.,  182,  and  30.    Map  and  Diagram$.    FrestnUd  by  Dr.  Y,  Sahatani. 
Japan — Formoia.  Crowe. 

Trade  of  North  Formosa,  1904.    Foreign  Office,  Annual  No.  3405.    Loudon, 
1905.    Size  9}  x  6,  pp.  18.    Price  lid.  ^ 

Japan— Seismology.  /.  Tokyo  0.8. 17  (1905):  183-193.  Omori. 

On  the  Distribution  of  Earthquakes  in  Japan.   By  Fusakichi  OmorL  [In  Japanese.] 
Maps. 
Japan— Seitmology.  /.  Tokyo  G.8. 17  (1905) :  375-382.  Omori. 

On  the  Recent  Volcanic  Eruption  in  Japan.    By  Fusakichi  Omori.    [In  Japanese.] 
Diagrame. 
Korea.  B.8.B.Q.  Anvers  29  (1905) :  75-142.      Schmidt  anf  Altenstadt . 

Reisindrukken  van  een  HoUandsche  in  Korea.    Door  von  Schmidt  auf  Altenstadt. 
Malay  Archipelago— Borneo.    ScoUi$h  G.  Mag.  21  (1905) :  312-315.  Burt. 

Notes  on  a  Journey  through  British  North  Borneo.    By  A.  Burt. 
Malay  Arehipelago— Celebes.    Petermanns  M.  61  (1905) :  118.  Hodvea 

Ueber  die  Herkunf t  des  Namens  "  Celebes."     Von  Baron  G.  W.  W.  C.  Ton  Hoevell. 
See  Monthly  Reoord  for  October  (p.  453). 
Malay  Archipelago — Gilolo.  Hueting. 

Tijdi.  K.  Ned.  Aard.  QenooU.  Anuterdam  32  (1905):  604-620. 
Het  district  Tobelo  op  de  Oostkust  van  Halmahera.    Door  A.  Hueting.    Map. 
Malay  Ardhipolago— Ja^a  and  Madura. 
Bapporten  yan  de  Commissie  in  Nederlandsobi-Indie  Toor  oudheidkundig  ouder- 
zook  op  Java  en  Madoera.    1903.    Uitgegeven  voor  rekeniug  van  het  Bataviaasch 
Genootschap  van  Kunsten  en  Wetenschappen.    Batavia :  Albreoht  ft  Co. ;  's 
Grayenhage :  M.  Nijhoff.    1905.    Size  11  X  7^,  pp.  iy.  and  78.    Plates. 
Malay  Arehipelago— Sumatra.    Z.  Ges.  E.  Berlin  (1905) :  251.  Erb. 

Beitr&ge  zur  Geologic  und  Morphologic  der  Biidlichen  Westkiisto  yon  Sumatra. 
Yon  D.  J.  Erb.    Blustratims. 
Noticed  in  the  September  number  (p.  332.) 
No.  v.— November,  1906.]  2  q 
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Malay  Arohipelago— Sumatra.  Wettenberg. 

TijdM.  K.  Ned.  Aard,  OenaoU.  Amsterdam  22  (1905) :  576-603. 

Bataksche  rijkjes  Dolok  en  Poerba,  ontleend  aan  eene  nota  dd.  29  Juli  1903, 

van   den    toenmaligen    controleur   voor  de  Batakacbe   aangelegenheden  C.  J. 

Westenberg. 
Malay  Arohipelago—Biimatra— Triangalation.  Mnlltr. 

Tijds.  K,  Ned.  Aaard.  QenooU.  Amsterdam  23  (1905):  567-575. 

De  aansloiling  van  bet  driebookanot  van  Zuid-Sumatra  aan  bet  net  van  Sumatra's 

Weiitkutt.    Door  Dr.  J.  J.  A.  Muller. 
MaUy  Peninsula.    Bev.  Q.  54  (1904) :  297-306,  355-36i ;  55  (1905) :  109-119.     Barre. 

La  p^ninBule  malaiae.    Par  P.  Barr^.     With  Map  and  lUuitrations. 
PertU— Siitan.  B,  American  Q.S.  87  (1905) :  271-281.  Hontingtom. 

Tbe  Depreasion  of  Siatin  in  Eastern  Persia.    By  EUswortb  Huntington.     With 

Maps. 
Persian  Chilf.  [Richards.] 

Diplomatic  and  Consular  Reports.    No.  3408,  Annual  Series.     Persia.    BeiH>rt  for 

the  Year  1904  on  tbe  Trade  and  Oommeroe  of  tbe  Persian  Gulf.    Loudon :  Harrison 

&  Sons,  1905.    Size  9}  x  6,  pp.  50.    Frice  i^d. 

Philippine  Islands.  Jenks. 

Dept.  of  tbe  Interior.     Ethnological  Survey  Publications.    Vol.  i.  The  Bontoc 
Igorot.    By  A.  £.  Jenks.    Manila,  1905.    Size  10|  x  7),  pp.  266.    Map«  and 
lUudratioM.     Pre$enUd  by  the  Ethnologioal  Survey  for  the  Philippine  Islands, 
A  well-nigb  exhaustive  account  of  tbe  life,  customs,  and  occupations  of  one  of  the 

primitive  mountain  tribes  of  Luzjn,  based  on  live  months'  residence  among  tbem. 

Russia— Oanoasas.  Globus  88  (1905) :  21-25.  Habn. 

Die  T&ler  der  *'Grossen  Ljacbwa''  und  der  Ksanka  (Ksan)  und  das  stidliobe 

Ossetien.    Von  C.  von  Habn. 
Russia— GancAsas.  Beitrdge  Geophysik  7  (1905):  411-414.  

Ausbruob  dcs  Scblanunvulkaus  Otman-Basy-Dag  bei  Biiku  am  23.  November 

1901. 
Russia— Siberia.  VEsplorat.  Com.  20  (1905):  161-172.  Orasw. 

Le  vie  fluviali  della  Siberia  in  rapporto  alio  attuali  oomunicazioni  russe  coir 

Estremo  Oriente.    G.  Grasso. 
Russia— Siheria.  Dutsdi.  Rundschau  G.  27  (1905) :  398-105.  Miller. 

DdsLand  der  Jakuten.     Von  A.  Miller.     With  Illustrations. 
Russia— Siberia.  Turner. 

Siberia  :  A  Bccord  of  Travel,  CUimbiug,  and  Exploration.    By  S.  Turner.    London  : 

Fisher   Unwin,   1905.     Size  9x6,  pp.  xxiv.  nud  420.     Maps  and  Illustrations. 

Priee  2ls.  nei.    Presented  by  the  Publislier.    [To  be  reviewed.] 
Russia— Siberia— Trade.  Cooke. 

Report  on  tbe  Condition  and  Prospects  of  British  Trade  in  Siberia.    By  H.  Cooke. 

Londun,  1905  (Cd.  2518).    Size  13  x  8^,  pp.  xiv.  and  101.     Map.    Price  Is.  3d. 

Russian  Central  Asia.  Appalachia  11  (1905):  17-2d.  Huntiogtoa. 

With  a  Minbasbi  in  Turkestan.    By  Ellsworth  Huntingtou.    Plates. 
Russian  Central  Asia— Language.  Olufiien 

Tbe  Second  Danish  Pamir-Expodition.     A  Vocabulary  of  the  Dialect  of  Bokhara. 

By  O.  Olufsen.     Kopenhagen,  1905.    Size  10  X  7,  pp.  60.    Presented  by  Lieut.  0. 

Olu/sen. 
Turkey— Arabia.  Orey. 

Trade  of  Muskat,  1904-05.    Foreign  Office,  Annual  No.  3415, 1905.     Size  9^  x  6, 

pp.  10.    Price  Id. 
Turkey— Syria.  Smith. 

Palestine  Exploration  t\ind  Quarterly  Statement  (1905) :  219-230. 

Callirrboe  and  Maobarus.    By  Prof.  G.  A«  Smith.    Plan  and  lUuslrations. 

AFRICA. 

Abyssinia.  B.S.G.  llalinna  6  (1905) :  8-18, 100-118.  Felisano. 

Nei  Paesi  Galla  a  sud  dello  Scioa.     Belazione  di  viaggio  del  capitano  conte  6. 
Colli  di  Fellizzano.     With  Map, 
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Aiorw.  SMd. 

Trade  of  the  Azores,  1897-1904.    Foreign  Office,  Aunual,  No.  3350, 1905.    Size 

10  X  6,  pp.  8.    Pnce  id- 
Canary  Islandi.      B.KB.O,  Madrid,  Rev.  6.  Colon  3  (1905) :  91-99.  Kanrique. 

La  Isla  do  la  Palma  (Oanarias).    Consideraciones  acerca  del  origen  del  nombre  de 

esta  isla.    For  A.  M.  Manrique. 

Central  Africa— Tanganyika.     B.8.R,  Beige  G.  29  (1905) :  113-126.  Zelf. 

Le  Probl^me  du  Tanganyika.    Par  L.  2^1s. 

Congo— Hittorieal.  

A  in8crip9fto  de  Diogo  Gfto  na  cataracta  de  Jellala  (no  Zaire)  foi  destruida  ?  (From 
the  Mala  da  Europa  February  2G,  1905.)    Lbbou,  1905.    lUustratioM. 

Congo  State— Katanga.      MouvemetU  G.  32  (1905) :  199-203.  Jacques. 

L'exploraiion  du  Capitaine  Jacques  et  le  chemin  de  fer  da  Kaiaoga.  With  Map, 

Saat  Africa.            L'E$ploraxiane  Cammerciale  20  (1905) :  179-189.  Alawanni. 

Benadir  e  Africa  Orientale.    Di  Ennio  Alamanni 

East  Africa.  Yoeltikow. 

Z.  Ge$.  E,  Berlin  (1903) :  560-591 ;  1904  :  274-801,  426-451 ;  1905 :  89-119, 

184-221,  285-296. 

Beriohie  iiber  eine  Beiee  nach  Get  Afrika  zur  Untersuchung  der  Bildung  und  dea 

Aufbauea  der  Kiffe  nnd  Ineein  dee  westliohen  Indischen  Ozeans.     Von  Prot  Dr. 

Alfred  Yoeltzkow.    Maps, 

Egypt.  B.K  Kli^div.  G.  6  S.  (1905):  325-364.  Fonrtao. 

La  cataracte  d'ABSouau.    Par  B.  Fourtau.     With  Map  and  lUmtratioM. 

Sgypt  and  the  Sudan.  [Cromer.] 

Egypt.     No.  1  (1905).     Beporte  by  His  Maje«ty*8  Agent  and  Cousul-General  on 
the  Finances,  Adminiatration,  and  Condition  of  Egypt  and  the  Soudan  in  1904. 
London  :  Wyman  &  Sons,  1905.     Size  13  X  8},  pp.  vi.  and  150.     Price  U.  'dd. 
See  note  in  the  Monthly  Record  for  August  (p.  216). 

Egyptian  Sudan.  B.8.G.  Italiana  6  (1905) :  84-100.  Tappi. 

Nel  Bahr  el  Gazal,  lettera  del  misaionario  padre  C.  Tappi. 

Oerman  Colonies.         Deutgclie  Kolonials,  22  (1905) :  132, 143-144.  Sohwaba. 

Uebor  die  Entw  Icklung  der  Yerkehrsverh'altnisse  in  unseren  afrikaui^ohen  Schutz- 
gebieten.    Von  Sohwabe. 

Oerman  East  Africa.  KoloniaU  Z.  6  (1905) :  147-148.  Herfurth. 

Die  oatafrikanische  Siidbahn.     Von  A.  Herfurth. 

eerman  East  Africa.  Z.  Oes.  E.  Berlin  (1905) :  215-217.  Jaeger. 

Bericht  iiber  den  Anfang  der  deutfioh-ostafrikanischen  Expedition  der  Otto  Winter- 
Stifting  unter  Leituug  von  Prof.  Dr.  C  Uhlig.    Von  Dr.  Fritz  Jaeger. 

German  East  Africa.  Z.  Gee,  E.  Berlin  (1905) :  120-123.  Uhlig. 

Bericht  ilber  die  Expedition  der  Otto  Winter-Stiftung  nach  dem  Umgebungen  des 

Meru.    Von  Dr.  0.  Uhlig. 
See  Journal,  vol.  25,  p.  566. 
Oerman  South-west  Africa.     Z,  Kolonial  politik.  7  (1905) :  301-311.  Gcssert. 

Die  Grundwaaserverduustung  in  Steppeu  speciell  Sudwestafrika.    Von  Ferdinand 

Geseert. 

Noticed  in  the  Monthly  Itecord  (ante,  p.  557). 
German  Southwest  Africa.    G,  Anzeiger  6  (1905) :  97-100.  Seidel. 

A.  Kuhns  Expedition  am  Grossou  FiBohfluss  (Dcutsoh-Siidwesiafrika).    Von  H. 

Seidol. 

German  South-west  Africa.  Globus  SS  (1905) :  9-14.  Seiner. 

Der  Omoramba  Omatako  und  die  Omatakoberge.    Von  F.  Seiner.     With  Illuelra- 
tions. 
The  Omatako  is  one  of  the  few  watercourses  of  any  importance  in  tliis  arid  country. 

German  South-west  Africa.     Deulsch,  Rundschau  G,  27  (1905) :  337-345.  Seiner. 

Die  Omaheke  der  Herero.    Von  F.  Seiner.     With  lUutlraiitms, 
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KamemA.  3f.  Deutsch.  SchuUgeb.  18  (1905) :  69-88.  Ambnos. 

Bericht  fiber  die  astronomisch-ij^eodatischen  Beobaohtungen  der  Expedition  sur 
FestleguDgderGrenze  Yola-Tschadsee  zwigoheu  Nordwefit-Kamerun  and  Northern 
Nigeria.     Von  Prof.  Dr.  Ambronn.     With  lUustrcUiofu. 

Kamdnin.  M.  Deutsch.  Schutzgeb,  18  (1905):  89->91.  F6zrter. 

Auszaesweise  ZoBammeDBtellung  naoh  Tagt^buohaotizen  fiber  die  Niederschlaga- 
uod  WasserBtandsYerh&ltnisae  im  Sanga-Ngoko-Gebiet.  Yon  Oberleutnant 
Fumter. 

Kamenin.  Kaiier. 

Handel  and  wirtacbaftliohe  Verhaltnisse  des  nordwestlichen  Teiles  von  Kamemn. 
(Separatabdruok  aus  den  ''  Mitteilungen  der  Ostschweizerischen  Geograph.-Com- 
mere.  Gessellflohaft.")  Yon  A.  Kaiser.  Size  9  x  6,  pp.  46.  Pret^nted  by  ike 
Author. 

Kamemn.  Benr 

Kamerun  nnd  die  Deutsche  Taftdaee-Eifienbahn.    Yon  C.  Ken^.     Berlin :   E.  6. 
Mittler  nud  8ohn,  1905.    Size  9}  X  6|,  pp.  x.  and  252.    Maps  and  lUuslraiions, 
Price  6s,  Qd, 

Lake  Hyaia.  DeuUch.  KoUmialzeitung  22  (1905) :  153-154.  Prager. 

Die  Inseln  im  Nyaseasee.    Yon  Captain  M.  Prager.     With  lUustraiion. 

Madagascar.  Petit-Hieoltt. 

Rev.  Madagascar  6  (I)  (1904) :  219-237;  6  (2)  (1904):  295-303,  447-457; 
7  (1)  (1905) :  47-59,  219-231,  396-418. 
Notes  Bur  le  Pays  Sakalave.    Par  —  Fetit-Nioolas.     With  lUustratiom. 

Madagascar— Ethnography.  Yaaher. 

Rev.  Madagascar  9  (1903)  :  323  3H9,  385-423,  498-519;  10  (1904):  3-25, 106-130; 

11  (1904) :  136-150,  324-336 ;  12  (1905) :  419-432,  508-522. 
Etudes  Ethnographiques.     Par  le  Captain  Yacher.    Maps. 

Morocco.  Bihol. 

Lo  Maroc,  dtude  de  g<^<;rapbie  politique  par  C.  Biliot.  (Travaux  du  S^minaire 
de  Geographie  de  I'Uuiversite  de  Lidge,  iL)  Lidire :  D.  Cormaux,  1905.  BIze 
10  X  6J,  pp.  50.    [Also  in  B.SR.Q.  Anvers  29  (1905) :  5-50.] 

Morocco.  B.  ComiU  Afrique  Franfaise  15  (1905):  192-200.  Scgoniac. 

La  Mission  Segoozac :  Expose'  de  MM.  de  Segonzao,  Gentil  et  de  Flotte.     With 
Maps. 
See  Monthly  Record  for  September  (p.  333). 

Morocco.   Reiiseignement*  Colon..,  Comity  A/rique  Fran^aise  (^1905) :  205-210,    Sagonac. 
La  penetration  ^conomique  du  Sud  marocain :  Kapport  au  Comity  du  Maroo.    Par 
le  Marquis  do  8egonzae. 

Nigeria.  J.  African  S.  4  (1905) :  417-426.  Merrick. 

The  Bolewa  tribe.    By  Major  G.  Merrick. 

KIgeria— Historical.  /.  African  S.  4  (1905) :  455-479.  Mischliok. 

(Contributions  to  the  History  of  the  Hausa  States.  By  A.  Mischlioh.  With 
Introduction  by  J.  Lippert. 

north  Africa.  Rev.  Q.  55  (1905) :  148-154.  Dapont^. 

A  travers  TAfrique  romaine.    Par  P.  C.  Dupont^s.     WUh  Map  and  lUuslraiions. 

Portognese  West  Africa— Meteorology.    B.S.Q.  Lisbon  (1905) :  197-218.  Bo^nt. 

Contribni9ao  para  o  estudo  do  clima  do  plaualto  de  Mossamedes.  Por  A.  B. 
Boquc.     Map  and  Diagrams. 

Sahara.      Renseignemenis  Colon.,  ComiUAfrique  Frangaise  (1905):  265-267.    Mtreier. 

Une  harka  des  Doni  Meuia  et  Onled  Djerir  vers  le  Sahel.    Par  L.  Meroier. 

Native  aooonnt  of  a  raid,  by  tribes  of  the  Morocoj-Algerian  borderlands  in  the 
Northern  Sahara,  in  the  direction  of  Timbuktu. 

Sahara— Tuareg.  Ahmed  Bilou. 

Renneignements  Cohniauz,  Comity  de  V  Afrique  frangaise  (1905):  182-187. 
Le  Yoyage  du  Caid  El  Uadj  Ahmed  Bilou  chez  les  Touareg. 
This  journey,  by  a  native  in  the  French  service,  took  place  in  1903. 
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BontlL  Afriea.  TJ3,  A/rioan  PhOotoph.  8. 16  (1905) :  53-70.  Du  T«it. 

The  fonning  of  the  Drakensberg.    By  A.  L.  dn  Toit.     With  Map. 
Sonth  Afriea.  GMms  87  (1 905) :  229-234,  295-301.  PaMarge. 

Die  MambukuBohu.    Yon  S.  Passarge.     With  Illu$lration$. 
The  headquarters  of  the  Mambakushu  are  about  the  oataracto  of  the  Okavango. 
The  articles  describe  their  charaoteristics  and  culture. 
SoiitlL  Africar-KalalLari    Z.  Ges.  E.  Berlin  (1905)  :  20-36,  68-88.  PaMarge. 

Die  Grundlinien  im  ethnographischen  Bilde  der  Kalahara  Region.    Yon  Dr.  S. 

Passarge.    Map§  and  lUuthratiom, 
South  Afriea— Kalahari.    B.8.B.  Edge  G.  89  (1905) :  93-1 1 2.  Sehoep. 

Le  Kalahari.    Par  A.  Sehoep. 
Budan.  B.  Comity  A/rique  Franfaite  16  (1905) :  290-292.  Jolyet. 

La  question  foresti^  dans  le  Soudan.    Par  A.  Jolyet. 

The  writer  thinks  that  the  wooded  regions  of  the  Sudan  may  be  capable  of 
limited  exploitation,  gi? en  suitable  methods  of  forestry. 
TraniTaal— Oeology.    T,  Geol.  8,  South  Africa  8  (1905):  16-25.  Molmgraaff. 

Notes  on  the  Geology  of  a  Portion  of  the  Klerkadorp  District,  with  Special  Reference 

to  the  Deyelopment  of  the  Lower  Witwatersrand  Beds  and  the  Yaal  Biver  System. 

By  G.  A.  F.  Molengraaff.    Map  and  Section; 
Transraal— Geology.    T.  Ged.  8,  South  Afriea  8  (1905) :  42-46.  Merensky. 

The  Gk>ld  Deposits  of  the  Murchison  Range  in  the  North-Eastern  Transvaal.    By 

Hans  Merensky. 

Tristan  da  Onsha.       T.8,  African  PhilotopK  8,  16  (1905) :  9-51.  Sehwan. 

The  Rocks  of  Tristan  d'Acunha,  brought  back  by  H.M.S.  Odin,  1904,  with  their 

bearing  on  the  question  of  the  Permanence  of  Ocean   Basins.    By  E.  H.  L. 

Schwam.     With  Maps  and  Section. 
Noticed  in  the  Monthly  Record  for  October  (p.  458). 
Tristan  da  Onnha.  Scottish  G,  Mag.  21  (1905) :  801-309.  

Tristan  d'Acunha.     With  Portraits. 

KOBTH  AMERICA. 

Canada— Boekies.    Smithsonian  Miscellaneous  CoUeetions  2  (1905) :  453-496.      Sherser. 

Glacial  Studies  in  the  Canadian  Rookies  and  Selkirks.    Preliminary  Report  by 

D.  W.  H.  Sherzer.    Illustrations. 
Mexico.  /.  Geol  18  (1905) :  185-193.  Barton. 

The  Zuni  Salt  Lake.    By  N.  H.  Darton.    Maps  and  Illustrations. 
See  Monthly  Record  (p.  560). 
Mexico.  Science  21  (1905) :  585-587,  897-899.  Hovey. 

The  Western  Sierra  Madre  Mountains.    (The  Greene  Exploring  Expedition.)    By 

Dr.  E.  O.  Hovey. 
Berth  America.  Preuis  and  Seler. 

Z.  Ges.  E.  Berlin  (1905)  :  361-380,  433-466. 

Der  EinflosB  der  Natur  auf  die  Religion  in  Mexiko  uud  den  Yereinigten  Staaten. 

Yon  Dr.  K.  Th.  Preuss.    Illustrations. 

Einige  Bemerkungen  zu  dem  Aufsatze  Dr.  K.  Th.  Preuss  iiber  den  Einfluss  der 

Natur  auf  die  Religion  in  Mexiko  und  den  Yereinigten  Staaten.    Yon  Prof.  Dr. 

Seler. 

Antwort  auf  Prof.  Dr.  Sclera  Bemerkungen  zu  meinem  Yortrage.    Yon  Dr.  K.  Th. 

Preuss. 
Horth  America — ^Historical.  Sohafer. 

A  History  of  the  Pacific  North- West.  By  Joseph  Schafer.    New  York:  The  Mac- 

millan  Co.,  1905.    Size  7)  x  5},  pp.  xvi.  and  322.    Maps  and  IHustrations.    Price 

$1.25  net.      Presented  by  the  Publishers. 
An  excellent  short  history  of  the  discovery  and  development  of  the  north-west  of 
North  America,  especially  within  the  United  States.    The  exploration  of  the  west  of 
Canada  is  touched  upon  here  and  there,  but  only  incidentally.    Thus  no  mention  is 
made  of  the  important  journeys  of  Robert  Campbell  in  the  far  North- West. 

United  States.  B.  American  G.8.  37  (1905):  321-339.  Brigham. 

The  Great  Roads  across  the  Appalachians.     By  A.  P.  Brigham. 
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TTnited  Statei— Ariiona.    Deutsek.  Rwidtchau  O,  37  (1905) :  358-363.  Xnntie. 

Der  Aohatwald  yon  Adamana.    Yon  Dr.  O.  Knntze.     WUh  lUvstration. 
On  forest  trees  petrified  in  situ. 

United  States— Oeasus.  

Bureau  of  the  Gensns.  Bnlletin  15.  A  Discnssion  of  the  Vital  Statistics  of  the 
Twelfth  CeDSQS.    Washington,  1904.    Size  11}  x  9,  pp.  24. 

north  Amerioa^-Great  Lakes.    MonUdy  Weather  Rev,  88  (1905) :  154.  Odenbach. 

Some  temperatnres  taken  on  Lakes  Hnron  and  Superior  in  July  and  August  of 
1904.    By  F.  L.  Odenbach,  s.j. 

Horth  America— Great  Lakes.    Monthly  Weather  Bev,  88  (1905) :  47-49.  Henry. 

High  Water  in  the  Great  Lakes.    By  Prof.  A.  J.  Henry. 
Noticed  in  the  Monthly  Record  for  October  (p.  455). 

Vorih  Anierie»— Pkyiiography.    American  J,  Sc.  19  (1905):  841-344.  Spaneer. 

Bibliography  of  Submarine  Valleys  oflf  North  America.  By  J.  W.  Spencer.  Al$o 
mparaU  copy,  presented  by  the  Author. 

United  States— RistorleaL       J.  Oeol.  4  (1905):  106-121.  Emttrson. 

Geographic  Influences  in  the  Atlanta  Campaign.  By  F.  V.  Emerson.  Map9  and 
lUuftrcUions. 

United  Btatei— Historical.      Science  21  (1905) :  863-867.  Thomas  and  Hewitt. 

Xuala  and  Guaxulo.    By  G.  Thomas  and  J.  N.  B.  Hewitt. 
Discusses  the  location  of  these  Tillages,  touched  at  by  De  Soto  on  his  famous 
expedition. 

United  States— Mines.  

Bureau  of  the  Census.  Bnlletin  9.  Mines  and  Quarries.  Washington,  1904. 
Size  11}  X  9,  pp.  60. 

United  States— Herada.       /.  FranMin  1. 160  (1905):  1-20.  Spnrr. 

Tonopah  Mining  District.    By  J.  E.  Spurr.     With  Map. 

United  States— Hew  York.    B.  Qeolog.  8.  America  15  (1904) :  449-460.  Dryer. 

Finger  Lake  Region  of  Western  New  York.  By  0.  R.  Dryer.  With  Map  and 
JUttkratione. 

United  States— Hew  York.    B.  Gedog.  S.  America  16  (1905) :  215-228.  Tarr. 

Moraines  of  the  Seneca  and  Cayuga  Lake  Valleys.  '  By  R.  S.  Tarr.  WiUi  Map 
and  Diagram. 

United  States— Pennsylvania.    B,  American  G.8.  37  (1905):  145-154.  Tower. 

Topography  and  Travel  in  Pennsylvania.    By  W.  S.  Tower. 

United  States— Population.  — 

Bureau  of  the  Census.  Bnlletin  7.  Estimates  of  Population  of  the  larger  Cities 
of  the  United  States  in  1901,  1902,  1903.  Washington,  1904.  Size  11}  x  9, 
pp.  22. 

United  States— Surreys. 


Dep.  of  Commerce  and  Labor.  Coast  and  Geodetic  Survey.  No.  1.  The  Cotai 
and  Geodetic  Survey  (pp.  6);  No.  2.  Triangulation  and  Reconnaissance  (pp.  4. 
plate);  No.  3.  Base  Apparatus  (pp.  10.  plate);  No.  4.  Time,  Latitude,  Ijongitude, 
and  Azimuth  (pp.  4) ;  No.  5.  Terrestrial  Magnetism  (pp.  4,  map) ;  No.  6.  Hydro- 
graphy (pp.  4,  plate) ;  No.  7.  Topography  (pp.  4,  plate) ;  No.  8.  Tides  and  Tidal 
Currents  (pp.  4);  No.  9.  Leveling  (pp.  4,  plate);  No.  10.  Coast  Pilots  (pp.  4); 
No.  11.  Chart  Publications  (pp.  4);  No.  12.  Gravity  (pp.  4,  plate);  Na  13. 
Geodesy  or  Measurement  of  the  Earth  (pp.  6).    Washington,  1904.    Size  7}  X  5. 

United  States— Tennessee.      /.  Geol  13  (1905):  194-231.  Johnson. 

The  Tertiary  History  of  the  Tennessee  River.    By  Douglas  Wilson  Johnson. 
Jtfap  and  Sections. 
See  note  in  Monthly  Record  for  October  (p.  455). 

United  States— Wisconsin  and  Minnesota.     J.  Geol.  18(1905):  238-256.     Ohamberlin. 
The  Glacial  Features  of  the  St.  Croix  Dalles  Region.    By  Rollin  T.  Chamberlin. 
With  Maps. 
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conmiAt  An  south  ambbioa. 


Braiil— EiftorioAL 

The  Datch  on  the  Amazon  and  Negro  in  the  Seventeenth  Century.    London,  [no( 
dated^.    Size  13)  X  8},  pp.  28.    Presented  by  iha  Foret^  Qfiee. 

British  Guiana  and  Braiilr-Historieal.  


Note  ai  to  the  Bearing  of  the  Alliances  of  Portugal  and  Holland  on  the  Boundary 
Question  (pp.  8).  Note  as  to  the  Bearing  of  the  Allianees  of  Portugal  and  Great 
Britain  on  the  Boundary  Question  (pp.  6).  Note  on  the  Treaty  of  Amiens  with 
reference  to  the  Boundary  Question  (pp.  4).  Note  on  Ghristovfto  Ayrcs  Botelho. 
(pp.  6).    INot  dated.']    Size  \^  x  ^,    Fre$ewUd  by  the  Foreign  Office. 

British  Honduras.  P.8.  AnUquariee  90  (1903^) :  27-32.  Oansi. 

Beport  of  a  visit  to  the  ruins  on  the  Ck>lombia  branch  of  the  Bio  Grande.    By  Dr. 

T.  Gann. 
Central  America— Anthropology.  Sapper. 

Archiv./Ur  Bassen-  «.  G.  Biologie  2  (1905):  883-412. 

Die  Zukunft  der  mittelamerikanischen  Indianerstamme.    Yon  Karl  Sapper. 
Ohila — Moteorology.  Harabini 

Observatorio  Meteoroldgioo  del  Cdegio  Salesiano  ^'S.  Jos^"  .  .  .  Besifmen  de  las 

Observaciones  de  quince  afios  (1888-1902)  ...     Por  P.  Marabini.     Plate  I*. 

Santiago,  1904.    Size  10  x  7,  pp.  56. 
Duteh  euiana.  DeuUeh,  Rundechau  O.  27  (1905) :  894-888.  Behwagen. 

Das  heutige  Surinam.    Yon  A.  Rehwagen.     With  ifap'and  lUuHrations, 
Guatemala.  An,  Mweo  Nae,  San  Salvador  1  (1905) :  551-558.  Bodrigues. 

El  yolcan  de  Agua  y  la  inundaoidn  de  la  Oindad  de  Guatemala  en  el  alio  1541. 

Dr.  J.  J.  Bodrfguez  L. 

Guatemala— Seismology.    P.B£.  76  (Ser.  A)  (1905) :  102-111.  Oldhaou 

The  Bate  of  Transmission  of  the  Guatemala  Earthquake,  April  19,  1902.  By 
R.  D.  Oldham. 

Paraguay— HistorioaL     Z.  KoloniaJpolitik  7  (1905) :  346-861.  Oaastatt. 

Der  Jesuitenstaat  in  Paraguay.    Yon  O.  Oanstatt. 
Peru.  XX.-XXIII.  Jdhreeb.  (1901-4)  WUrttemberg.  V.  HandeUg.  (1905) :  27-55.    Bebaeh. 

Beiseeindrfioke  aus  dem  Departemento  Ancachs,  Peril.    Yon  H.  Debaoh. 
Peru.  B.  MinisteHo  Fomento  1,  No.  10  (1903):  33-80  Boblsdo, 

El  Bajo  Urubamba.    Por  L.  M.  Bobledo. 
Peru— Andes.  B.8.0.  Lima  15  (1904) :  173-178.  Bnoek. 

El  "  Huascaran."    Apuntes  sobr^  su  illtima  asoensidn.    Por  C.  Beginald  Enook. 
Peru— Hadro  de  Bios.  

NueTBs  Ezploraciones  en  la  Hoya  del  Madre  de  Dios.    Publicacidn  de  la  Junta 

de  Yi&s  FluTiales.    Lima,  1904.    Size  13  x  9,  pp.  xxvUi.  and  186.    Map$  and 

JUwtrations. 

Contains  large-scale  maps  of  portions  of  the  Tambopata  and  neighbouring  riyers. 
Peru— Surreys.  La  Combe,  Yon  Hassel,  and  Pesce. 

EI  Istmo  de  Fiecarrald.    Informes  de  los  Sefiores  La  Combe,  Yon  Hassel,  y  Pesce. 

Publicacidn  de  la  Junta  de  Vias  Fluvialea.    Lima,  1904.    Size  18  x  9,  pp.  vi.  and 

230.    Maps  and  Illustratione. 

Further  results  of  the  expeditions  organized  by  the  Junta  in  1901  and  following 
years  (of.  Journal,  vol.  28,  p.  604  et  eeq.). 

South  Amerioa.  B.8.  d^ttudes  Colon,  12  (1905) :  277-307.  Jottraxd. 

Des  Andes  an  Para.    Par  Y.  Jottrand.     With  Itltutrations. 

AVSTBALASIA  ABB  PAOIFIO  ISLAKBS. 

Frieudly  Islands.  Hunter. 

Trade  of  the  Friendly  Islands,   1902-04.     Foreign  Office,  Annual  No.  3406. 
London,  1905.    Size  9J  x  6,  pp.  14.    Price  Id. 

German  New  Guinea.  Rahl. 

XX.-XXI1L  Jahreab.  (1901-4)  WUrtteniberg  V.  Handelsg.  (1905):  56-75. 

Znr  Geographic  des  Schutzgebietes  von  Deutech-Neu-Guinea.    Yon  Dr.  A.  Ilahl. 
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lUrUniMtlilMdi— Chum.    National  G.  Mag.  16  (1905) :  229-237.  itffpH. 

Our  Bmallest  PoaBeasioD— Onarn.    Bj  W.  K  Saflbrd.    Wilh  lUudroHont, 

Hew  Booth.  Walei.  Jaqnet,  Card,  aBd  Harper. 

Seoordi  Geolog.  8urv.  New  South  Wcdet  8  (1905) :  1-66. 

The  Geology  of  the  Eiama-Jamberoo  District.    By  J.  B.  Jaquet,  G.  W.  Card,  and 

L.  F.  Harper.     With  Map  and  JUutiratiotu, 
Hew  Zealand.  XanhaU. 

The  Geoflrraphy  of  New  Zealand— Historioal,  Physical,  Political,  and  Gommeroial. 

By  Dr.  P.  Marshall.    With  OontribntioDs  by  Prof.  J.  W.  Gregory,  A.  Hamilton, 

and  G.  Hogben.    Christchnreh,  N.Z.,  etc. :  Whitcombe  and  Tombs,  [not  datad:]. 

Size  7i  X  5,  pp.  X.  and  402.    ifopt  and  IttuitraUon$.    Price  4s.  6<i.  nti.    Pre- 

eented  hy  ike  Puhlieheri. 

The  subject  appears  to  be  treated  in  a  thorongbly  scientific  manner,  with  fall 
knowledge  of  the  recent  developments  in  geographical  methods. 

Paeiilc  Oeean—Piteaim  Island.  ,  Simens. 

Pitcaim  Island.    Report  by  Mr.  B/  T.  Bimons.    Oolonial  Reports,  Miscellaneous, 

Ka  30.    Blse  9)  x  6,  pp.  12.    Price  Id. 
See  note  in  Monthly  Record  for  October  (p.  456). 
Qneensland.  Queeneland  Gotft.  Mining  J.  6  (1905) :  112-117.  BaU. 

Sapphire  Fields  of  Central  Queensland.    Notes  on  their  present  condition.    By 

Lionel  0.  Ball.    lUuetratiom. 
YictorU.  Petcrmanm  M.  51  (1905) :  118-119.  LendenfUd. 

Die  heissen  Winde  In  Melbourne.    Yon  R.  von  Lendenfeld. 

POLAX  BHIOVS. 

Antaretie.  Beott 

The  Voyage  of  the  Dieeovery.  By  Captain  R.  F.  Scott  2  vols.  London :  Smith, 
Elder  Sc  Co.,  1905.  Pp.  (vol.  i.)  xz.  and  556 ;  (vol.  ii.)  xii.  and  508.  Mam  and 
IlluetraUont.    Price  ^2$,  net.    Presented  hy  the  PMiihen.    [To  be  reviewed.] 

Antaretie.  Nature  72  (1905) :  244-245.  Hutton. 

Ancient  Antarctica.    By  F.  W.  Hntton. 
Antaretie.  La  Nature  88  (1905)  :  291-294.  KarteL 

A   qnoi    servent   les   explorations   antarctiques.     Par    E.    A.    Martel.     Wilh 

lUuetratioM. 

Antaretie.  P.B,8.,  8er.  A,  76  (1905) :  284-295.  Milne. 

Preliminarv  Notes  on  Obeervations  made  with  a  Horizontal  Pendulum  in  the 

Antarctic  Regions.    By  J.  Ifilne,  f.b.8. 

The  observations  were  made  by  Mr.  Bemacchi  during  the  British  Antarctic 
Expedition. 

Antaretie.  Scottieh  G.  Mag.  21  (1905) :  323-328.  KossmsB. 

The  Recent  Voyage  of  the  Uruguay.    By  R.  C.  Mossman.     With  Chart  and 

lUuetrationn. 
Antaretie— Meteorclogy.    8ymon$'  MeteorcHog.  Mag.  40  (1905) :  86-89.  XessmaB. 

The  Antarctic  Meteorological  Station  in  the  South  Orkneys.    By  R.  C  Mossman. 

With  lUuttrations. 

Antaretie— PalflBontelegy.  IHmsn 

Vorl&ufige  Mltteilung  iiber  die  altterti&ren  Vertebraten  der  Seymourinsel.  Von 
Carl  Wiman.  (From  BuUetin  of  the  Geol.  Jnetit.  of  Upsala,  voL  6.)  Upsala, 
1905.    Size  9}  x  6irPP.  (6).    Plate. 

Antaretie— Boeks.  B.  Geolog.  I.  University  Upsala  6  (1902-03) :  234-246.  Vordenskjad. 
Petrographische  Untersuchungen  aus  dem  westantarktischen  Ckbiete.   Vorl&nfige 
mitteilung  von  O.  NordenskjSld.     With  Maps.    Also  separate  copy. 

Antaretie -Soottish  Ezpeditien.    ScotUsh  G.  Mag.  81  (1905) :  322-323.  Bnue. 

Scottish  National  Antarctic  Expedition.  Outline  Map  of  Laurie  Island,  South 
Orkneys,  1903.    By  W.  S.  Bruce.    With  Map. 

British  Expedition— The  *'  Diseerery."  fmlth. 

On  the  design  of  the  Antarctic  Exploration  Vessel  Discovery.  By  W.  E.  Smith, 
o.n.     1905.    Size  11|  x  9,  pp.  40.    Illustratiom. 
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XATHSMAnOAL  HOeBAPET. 

AltitodM.  C.  Rd.  141  (1905) :  15^-155.  Teisforano  de  Bort. 

Yerifloation  des  altitndet  barom^triquefl  par  le  Tit^  direote  det  ballons  toDdes. 

Note  de  L.  TeiBsereno  de  Bort. 
Cartography.  Penok. 

Fortiohritte  in  der  Herfftellung  einer  Brdkarte  im  Masstabe  1 : 1,000»000.    Yon 

Albredht  Penck.     With  Map.    Also  mparaie  eop^ff  preienied  by  (he  AtUhor, 

ngart  of  tlia  Earth.       BeUHIge  Geophfiie  7  (1905):  283-826.  Arldt. 

Die  Gertalt  der  Erde.    Yon  Dr.  T.  Arldi     With  Mdp$, 
Hydrography.  NanUeta  Mag.  74  (1905) :  611-^22.  

IJDobarted  Bodn  in  Well-naed  Trade  Bontes.    lUudraiion. 
Sirroylng.  M.  DeuUeh.  Seh^tiMgA.  18  (1905) :  1-58.         BShlor  and  Xnrti. 

Beeohreibong  dee  BaeiimeaeTerfahrenB  mittele  horiiontaler  Dittanibitte.    Yon 

H.  Bohler. 

Ein  beqnemereB  Beobenyerfahren  lor  Boblersohen  BaeismesauDg.    Yon  Kapil'dn- 

Lentnant  Knrti. 

Snrr^ylBg.  Olote. 

Text-Book  of  Topographical  and  Geographical  Snnreying.  By  Major  0.  F. 
Oloee,  0.M  .0.  London :  Wyman  dp  Sona,  1905.  Siie  11  x  7^,  pp.  vi.  and  288. 
MapiandDiagramt.  Price 3$,  6d.  Pr0»mUedhy  the  PubUtheri,  [See  reyiewe, anie.] 

FHT8I0AL  AHB  BIOLOGICAL  GXOGBAPET. 

GaomorphAlogy.  Science  81  (1905) :  825-828.  Davif . 

LeToling  without  baee-lereling.    By  Prof.  W.  M.  Dayie. 
Shows  how  Dr.  Paesarge's  inyestigationa  of  African  surface  featnrea  tend  towards  a 
modiiication  of  current  ideas. 

Ofomorphology.         Le  Olobe,  BJ3.G.  Omthje  44  (1905) :  125-128.  Pittard. 

Contribution  h  T^tude  de  la  formation  des  gorges  (Action  des  eanx  tourbillon- 
nantes).    Commnsioation  de  M.  le  prof.  Eugene  Pittieud. 

Geophysies.  M.V.E.  Dresden  (1905) :  39-53.  Beibiseh. 

Ein  Qestaltungsprinsip  der  Erde.    II.    Yon  Paul  Beibiseh.    Mapti. 
A  fartber  elaboration  of  the  author's  theory  which  seeks  to  account  for  the  msgor 
relief  of  the  Earth's  surfaoe  by  a  secular  swinging  motion  of  its  mass. 

Glaeial  Bpoeh.     Forh.  Vidensk.-S.  Chrisiiania  (1904) :  No.  7,  pp.  20.  Pyen. 

Yersnch  einer  gl%cial  geologischen  Systematik.    Yon  P.  A.  0yen. 

Gladers.  Blflmoka  and  Tinsterwalder. 

Silzher.  math.-phye,  Klaese  K.B,A.  W.  Munehen  (1905) :  109-131. 
Zeitliche  Anderun^n  in  der  Geschwindigkeit  der  Gletscberbewegung.    Yon  A. 
Bltbncke  nnd  S.  Finsterwalder.    Diagram. 

Gladers.  ill>paZaeAta  11  (1905) :  1-6.  Beid. 

The  Flow  of  Glaciers  and  their  Stratification.    By  Prof.  H.  F.  Beid.    Plates. 
Hydrology.  Oiel  et  Terre  86  (1905) :  149-153.  OerUer. 

Les  pnits  qm  soufHent  et  qui  aspirent.    Par  Dr.  F.  Gerlier. 
Phytogeography.  ITnwin. 

Future  Forest  Trees,  or  the  importance  of  the  German  experiments  in  the  Intro- 
duction of  North  American  Trees.    By  A.  H.  Unwin.    Loudon :  T.  Fisber  Unwin, 
1905.    Sixe  ^  X  5},  pp.  108.    lUustratione.    Price  7$.  6d.  net.    Presented  by  the 
PMither. 
An'.interestiug  account  of  the  results  of  planting,  for  the  sake  of  their  timber,  yarions 
species  of  North  American  trees,  which  in  this  country  are  known  chiefly  as  orna- 
mental trees.    In  many  cases  the  results  haye  been  yery  encouraging. 

AHTEBOPOGBOGBAPHT  ABB  HI8T0BICAL  GBOGBAPHT. 
Anthropogeography.  M.V.E.  Dresden  (1905):  29-38.  C^yelius. 

Zur  Anthropogeographie  des  Wassers.  Yon  Prof.  D.  Gravelius.  I.  Einleitende 
Bemerkungen. 
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CommereUl.  Brant 

Gtooeral  Index,  arranged  in  order  of  Oountries  and  Subjects,  to  Hertslet's  Com- 
meroial  Treaties,  vols.  1  to  21.  Compiled  by  R.  W.  Brant  Vol.  22.  London : 
Harrison  &  Sons,  [1905].    Size  9  x  5},  pp.  ri.  and  1282.    Priod  15t. 

Oommareial.  (77o6tM88  (1905):  1-4.  Sektrt. 

Die  Orossmiohte  nnd  der  Grossverkehr.    Yon  Dr.  M.  Eckert.      WUh  Map, 
The  map  shows  graphically  the  relatiTe  importance  of  the  great  ocean  trade-roates. 
Commereial.  Krant. 

Yennoh  einer  Geschichte  der  Handels-  nnd  Wirtschaftsgeograpbie.  HabUitatioas- 

sohrift  znr  Erlangnng  der  Yenia  legend!  an  der  Akademie  fQr  Sozial-  nnd 

Uandelswissenohc^n  yorgelegt  von   Dr.  A«  Krans.    Frankfurt  a.  M. :   J.   D.    . 

Sauerl&nder,  1905.    Sise  9|  X  6,  pp.  viii.  and  104.    Price  2m.  40,    PreMnted  &f 

fhs  PMiiher. 
Hiitorieal.  B.8.G.  Ttdliana  6  (1905) :  64-75.  EnriU. 

Di  nn  atlante  nantlco  disegnato  in  Messina  nel  1596  da  Giovanni  Oliya  e  con- 

servato  oggi  nella  Biblioteca  del  Oomnne  di  Palenna    Commnnicazione  del  dott. 

A.  EnrUe.     W^ih  Map, 
HiitorieaL  B,G,  HiH.  et  De$criptive  (1904) :  206-222.  Hamy. 

James  Cook  et  Latouobe-Tr^fille.     Note  snr  nn  projet  d*exploration  dee  mers 

australes  (1774-1775).    Par  le  Dr.  E.  T.  Hamy. 

Reproduces  correspondence  relating  to  the  project  of  a  South  sea  Tdyage  entertained 
by  Latouche. 

BIOeBAPET. 

Arrhenins.  Tarredrial  Magneti$m  10(1206)1  SO. 

Svante  Angnst  Arrhenins.     With  Portrait, 
Bering.  G,  Tidskri/l  6  (1882) :  89-98.  Lanridten. 

Yitns  Jonassen  Bering.    Af  P.  Lauridsen.     With  Map. 
BatieL  Biv.  G.  Italiana  IS  (1905) :  8-18, 102-126.  Xarintf  11. 

Federico  Ratiel  e  la  sua  opera  geografica.    Appunti  di  O.  Marinellt 
Bein.  VerOffefd.  1  G,V.  Bonn  (1905):  1-8.  Xarp. 

Johannes  Justus  Rein  zum  70.  Geburtstago.    Yon  H.  Eerp.     With  Portrait, 
BioeL  Biv.  G.  Italiana  12  (1905):  136-146.  Magaaghi 

n  p.  BCatteo  Ricoi  e  la  sua  opera  geografica  sulla  Cina.    A.  Magnaghi. 
Biehter.  Biv,  G.  Italiana  12  (1905):  226-228.  Oraviii. 

Edoardo  Richter. — Genni  biografici.     Dott.  G.  Gra? isi. 
,  Biehter.  "  Penok. 

Eduard  Richter.    Yon  A.  Penok.    Wien,  1905.    Size  7  X  4J,  pp.  10. 
Bnge.  M.  V.  K  Dretden  (1905) :  9-21.  eravelins. 

SophuB  Ruge.    Yon  Prof.  Dr.  II.  Gravclius. 
Sansinre.  Le  Globe,  B.3.  G.  Geneve  44  (1905) :  143-157.  Olapardde. 

Henri  de  Saussure  (1829-190r>).    Par  M.  Arthur  de  Clapar^e.     Portrait 
Sttibel.  Biv,  G,  Italiana  12  (1905):  81-91.  D'Ossit. 

Maurizio  Alfonso  StQhel,  i  suoi  viaggi  e  la  sua  teoria  dei  vnlcani.    Di  G.  de 

Angelis  D'Ossat      With  Portrait. 

Tippn  Tib.  DeuUohe  Kolonialzeitung  22  (1905) :  291-292.  Lene. 

Tipputip.    Yon  A.  Leue.     Portrait, 
The  famous  Arab  trader  has  lately  died. 

Yan  Langren— Bibliography.  nberghien. 

(Contribution  h  la  Bibliographic  de  M.-F.  Yan  Langren.    Documents  existant  k  la 
Bibliotb^que  Royale  de  Belprique.    Par  Alb.  Tiberghien.     (Extrait  de  la  *  R^vne 
des  Bibliotheques  et  Archives  dc  Belgiqne/  tome  2.)     1904.    Size  9x6,  pp  14. 
Presented  by  the  Author. 
Describes  some  of  the  cartographic  productions  of  Yan  Langren  which  have  hitherto 

received  little  notice. 

Wiismann.  Mouvement  G.  22  (1905) :  coUi.  307-309.  [Wantert.] 

Le  Major  von  Wissmann.     Par  A.  J.  W.     Portrait. 
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BibUographj.  [Bitdmer.] 

Catalog  der  Bibliothek  dee  Schweiaer  Alpenclub,  1905.  Mit  Sachregiater. 
Zarich,  1905.    Size  9x6,  pp.  96.    PresenUd  by  Mr.  H.  Brunner. 

Bibliography.  

International  Oatalogae  of  Scientific  Literature.  Third  Annual  Issue.  J.  Geo- 
graphy, Mathematical  and  Physical.  London:  Harrison  &  Sons,  1905.  Size 
8i  X  5i,  pp.  yiii.  and  360.    Price  16f.  ed. 

Current  Bvents.  Almeida. 

Ghronioas  Geofrraphioas.  Estudos  de  aotualidade  por  F.  de  Almeida.  Goimbra : 
F.  Amado,  1905.    Bise  7)  x  5,  pp.  XTi.  and  254.     Fresented  hy  ihe  Author, 

Ednoational.  The  School  World  7  (1905),  100^103.    Simmondi  and  Siehardion. 

Experimental  G^eography.    II.  Temperature  Obeervations.    By  A.  T.  Simmonds 
and  Hugh  Richardson.    Diagram$, 
See  note  on  first  part  in  Jowmaly  vol.  35,  p.  219. 

Ednoational.  /.  of  G.  4  (1905) :  145-163.  Tarr  and  othen. 

Results  to  be  expected  from  a  School  Course  in  Geography.  By  R.  S.  Tarr,  R.  H. 
Whitbeok,  M.  K.  Genthe,  and  Mark  S.  W.  Jeflferson. 

French  Colonies.  

StatistiquesColoniales  pour  I'Annee  1903.  Commerce.  Meluu,'1905.  Size  9}  x  6}, 
pp.  Ixiv.  and  1060. 

Travel.  Macdonald. 

In  Search  of  £1  Dorado,  a  Wanderer's  Experiences.    By  A.  Macdonald.    With  an 
Introduction  by  Admiral  Moresby.     London:    T.   Fisher  Unwin,   1905.     Size 
9x6,  pp.  xyiii.  and  292.     IlluHroHons.    Price  10«.   6^;.   net.     Presented  hy  the 
PMUher. 
A  record  of  adyenture  in  the  wilds  of  the  Yukon  and  Australia  in  search  for  gold. 

The  letters  F.R.G.S.  are  appended  to  the  anthor*s  name,  but  he  is  not  a  member  of 

our  Society. 


NEW  HAPS. 

By  E.  A.  REEVES,  Map  Curator^  R.G.S. 

SmEtOPB. 

Denmark.  Danish  Oeneral  Staff. 

Generalstabens  topograflske  Eaart  oyer  Danmark.  Scale  1  :  40,000  or  1*5  inch  to 
a  stat.  mile.  Sheets:  Aakirkeby,  Christianso,  Gjedser,  Nexo,  Ronne,  Skjelby. 
Copenhagen :  Danish  General  Staff,  1905.    Presented  by  the  Danish  Oovernment, 

England  and  Wales.  Ordnanee  Bnrrey. 

Obdnanos  Survet  of  Enoland  AiTD  Wales  : — Sheets  published  by  the  Director- 
General  of  the  Ordnance  Survey,  Southampton,  from  September  1  to  30, 1905. 

2  miles  to  1  inch  :— 
Printed  in  colours,  folded  in  cover  or  flat  in  sheets,  28,  29,  35, 43.     Price,  on  paper, 
Iff. ;  mounted  on  linen.  It.  6d.  each. 

I  inch— (third  edition)  :— 
With  hills  in  brown  or  black,  319,  334.     Is.  each  (engraved). 
Printed  in  colours,  folded  in  cover  or  fiat  in  sheete,  218,  298.    Price,  on  paper. 
Iff. ;  mounted  on  linen.  Iff.  6d.  each.    319  and  334  (combined).     Price,  on  paper. 
Iff.  6d. ;  mounted  on  linen,  2s. 

6-ineh— County  Maps  (first  revision)  :— 
Breoknoekshire,  4  n.e.,  6  n.e.,  10  b.w.,  q.e.,  11  b.w.,  s.b.,  15  8.E.,  20  n.e.,  21  n.w., 

N.B.,  B.W.,  8.E.,  22  N.W.,  8.W.,  26  N.W.,  S.W.,  8.B.,  27  N.W.,  N.B.,  8.E.,  28  H.W.,  8.B.,  29 
N.W.,  S.W.,  32  N.B.,  8.W.,  8.B.,  33  N.W.,  N.B.,  8.W.,  35  H.W.,  36  8.W.,  38  N.B.,  8.W.,  8.E.,  39 
N.W.,  S.W.,  BJB.,40  N.E.,  8,W.,  B.E.,  41  N.W.,  8.W.,  8.B.,  42  N.W.,  43  N.E.,  44  N.W.,  N.E., 
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45  N.B.,  S.W.,  46  H.W.,  N.B.,  8.W.,  47  N.W.,  48  H.W.  OardigftBihin,  28  h.e.  D07ni- 
shii«,  2  8.W.,  B.B.,  4  S.W.,  6  n.w.,  8  h.b.,  8.W.,  10  H.w.,  8.W.  eiouoMtertUre,  1  8.w. 
Herefnrdihin,  9  8.W.,  13  n.w.,  8.w.,  8.i.,  21  hjs.,  29  n.w.,  42  n.w.,  46  8.w.  Lineoln- 
ildre,  95  8.W.,  105  n.b.,  115  n.w.,  h.b.,  124  N.w.,  132  n.b.,  8.b.  Horfolk,  102  N.B., 
103  B.B.,  107  aw.  Badnorthire,  21  n.b.  Somenet,  6  n.b.  faflblk,  12  n.b.,  8.w., 
13  N.E.,  14  B.B.,  17  B.W.,  18  8.B.,  19  8.W.,  26  N.B.,  27  H.B.,  32  N.W.,  33  N.w.  Warwiek- 
■hire,  14  h.w.,  24  aw.,  25  n.w.,  n.b.,  26  n.w.,  31  n.w.,  33  N.w.,'36  n.b.,  aB.,43  aw.,  48 
N.B.  WorotfUrihire,  17  s.w.,  24  n.w.,  30  n.b.,  as.,  36  8.w.,  40  s.w.,  42  n.b.  Toxk- 
ihin  (first  reyiiion  of  1891  BurrejX  COLXXYIa.,  h.b.,  COXCIIL,  n.w.,  n.b.  (aw. 
and  aB.  and  GOXOVIILl,  n.e.^  GOXOV.,  aB.    la  eaok, 

SS-iaehr— Oonnty  Maps  (first  rerision)  :— 
Cardigaashif^  XXHI.  16;  XXYI.  16;  XXXL  16;  XXXIL  5,  9;  XXXIIL  14, 
15;  XXXV.  9;  XXXIX.  6,  10,  11, 12;  XL.  2,  3, 4,  6,  7,  8,  9, 10, 12;  XLL  1, 2, 
3,  5,  6, 7,  9, 10.  Oarmarthonshire,  IL  9 ;  VIC.  3,  7,  10.  Baronslilra,  XVU.  6, 10, 
11, 12 ;  XVIII.  9 ;  XXV.  16 ;  XXXV.  4 ;  XL VHI.  15 ;  LV.  13 ;  LIX.  8,  4,  7,  8 ; 
LX.  1,  2,  5,  6,  9, 10,  13,  14,  15,  16;  LXa.  13;  LXXIL  2,  3,  4,  6,  7,  8,  11, 15; 
LXXIlA.  1;  LXXXIX.  12;  XO.  13;  XCL  13,  14,  15;  XCU.  13,  14,  15,  16; 
XCIIL  13, 14;  XCIX.  7 ;  C.  1,  5,  9, 12, 13, 14, 15,  16 ;  OL  1,  2,  8,  4,  5,  6,  7,  8, 10, 
11, 13, 14, 15, 16;  CIL  1,  2,  3,  4,  5,  6,  7,  8,  9, 10, 11,  12;  CIIL  1,  3,  5,  6,  7 ;  CIX. 
2,  3,  6,  7,  10;  ex.  2,  4,  15.  3«.  each,  XXV.  15;  XLVIIIa.  13,  14;  LX.  11. 
la  ed.  each.  Linoolnslkirf,  LXXXVIL  5,  11, 16;  LXXXVIIL  2,  3,  4,  5,  6,  8, 10, 
11, 13, 14, 15, 16;  LXXXIX.  1, 2,  4, 7 ;  XC.  3, 4,  5,  6, 7,  8,  9;  01.  1,  2,  3, 4,  5, 6; 
CIX.  14 ;  Vorfolk,  XLV.  9, 15;  XLVI.  7;  XLVII.  1,  2,  3,  5,  7,  9,  10, 11, 13, 14, 
15;  LIX.  10. 14;  LXVIIL  2,  6,  10,  14;  LXX.  4;  LXXI.  1,  2,  3;  LXXX.  2,  6, 
11, 12 ;  LXXXIX.  3,  7,  8,  11, 15, 16 ;  XO.  14 ;  XOIX.  2,  3,  4 ;  0. 1,  2.  SnllUk, 
IIL  8;  IV.  6,  7,  8, 10, 11, 12, 14, 15,  16 ;  X.  2,  3, 7,  11.  Warwiekshir^  XL.  7,  8, 
14, 15 ;  XLL  4,  7, 10, 13 ;  XLIIL  12, 16 :  XLIV.  1,  2,  3, 6,  8, 9, 10,  11, 12, 14, 15, 
16 ;  XLV.  7,  8, 14, 16 ;  XLVL  1,  6, 7, 10, 11, 12, 13, 14 ;  XLVIL  1, 2 ;  LL  1,  3,  4, 
8, 11, 12,  14,  15,  16;  LII.  1,  2,  3,  5,  6,  12;  LIV.  3,  7,  10,  11,  14,  15;  LV.  1,  3; 
LVIL  2,  3,  9,  10, 13.  Yorkshire  (First  Revision  of  1891  SurveyX  CCLXXXVIIL 
14;  OOLXXXIX.  14.    S$.each. 

England  and  Wales.  Geologieal  8nrv«f . 

1-ineh — New  Series  (oolour  printed) : — 
141,  Longbborongh;  282,  Devizes;  299,  Winchester.    Drift  edition.    1$,  ed.  eatik. 

6-inoh— (nnoolonred) : — 
Breeknoekshire,  43  n.w.,  n.b.,  aB.,  44  aw.  Oarmarthenshire,  49  s.b.,  50  n.w. 
Berhjshire,  57  aw.,  60  n.w.,  n.b.,  as.,  61  n.w.  Olamerganshire,  2  an.,  3  n.w.,  aB., 
4  aw.,  8  8.W.,  9  N.W.,  n.b.,  s.w.,  aE.,  15  n.w.,  n.b.,  aB.,  34  n.w.,  n.b.  Leieestershire, 
15  N.B.,  aB.,  16  N.W.,  aw.,  as.,  22  as.,  23  n.b.,  aw.,  ac,  29  n.b.,  31  n.w.,  n.b.,  aB., 
87  N.B.  Staffordshire,  41  aw.,  47a  n.w.  la  6d.  eaeh, 
(R  Stanford,  London  Agent) 

Germany.  K.  Prenssisehe  Landesanfiiahma 

Karte  des  Dentscben  Reiches.  Heransgegeben  von  der  Karograpbisoben  Abteil- 
nng  der  Eoniglicben  Preassische  Landesanfnahme.  Scale  1  :  100,000  or  1*6  stat 
mile  to  an  inch.  Sheets :  (brown  hills  and  contours)  313,  Oschersleben ;  (plain) 
318,  Zossen.     Berlin,  1905.     Price  1.50  mark  each  $heet. 

Germany.  Folia 

Regenverteilung  am  17  Jnni  1904  im  Maas-,  RheiD-  nnd  Wesergebiet  entworfen 
von  P.  Polls.  Scale  I  :  1,250,000  or  19  7  stat.  miles  to  an  iuob.— Gewitterverteilung 
am  17.  Jnni  1904  im  Maas-  nnd  Rheingebiet  entworfen  von  P.  Polia  Scale 
1 : 1,250,000  or  19*7  stat  miles  to  an  inch.  Petermanne  Oeographt'eehe  Mitieilungem, 
Jahrgang  1905,  Taf.  15.  Gk)tha :  Justus  Perthes,  1905.  Presented  by  the 
PMUher. 

London.  Stanford. 

Stanford*8  New  Map  of  the  Oounty  of  London.  Scale  1 :  15,840  or  4  inches  to  a 
stat  mile.  20  sheets.  London :  Edward  Stanford,  1905.  Prtoe,  in  theeie,  15«. 
Preeented  by  the  PtMisher, 

Owine  to  recent  important  changes,  it  has  become  necessary  to  publish  a  new 
edition  of  this  excellent  map  of  London,  and  it  is  evident  that  the  work  of  revision 
has  been  well  done.  The  map  extends  to  Barking  and  Cross  Ness  on  the  east,  and 
includes  the  whole  of  the  extra  metropolitan  borough  of  West  Ham;  on  the  west 
it  embraces  part  of  the  borough  of  Ealing,  the  whole  of  the  borough  of  Richmond,  and 
the  greater  part  of  the  borough  of  Kingston ;   on  the  north,  part  of  the  borough  of 
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Homsey ;  and  on  the  soath,  the  borough  of  Wimbledon  and  the  hamlet  of  Penge,  with 

the  northern  Terge  of  Croydon.    Altitudes  in  feet  are  given  at  freqnent  interYais,  and 

the  map  is  carefully  printed  in  colours. 

Montenegro.  Hassort. 

Tiefenkarten  monienegrinisoher  Seen,  aufgenommen  im  Jabre  1900.  Yon  Kurt 
Hassert.  Petermanns  Qeographisohe  MiUeilungen^  Jahrgang  1905,  Taf.  16.  Gotha : 
Justus  Perthes,  1905.    Fre9enUd  by  the  PtMisher, 

Portugal.  8ervl90  do  Bstado  Xaior. 

Carta  dos  Arredores  de  Lisboa.  Scale  1  :  20,000  or  32  inches  to  a  stat.  mile. 
Sheets :  8,  62.  63,  65,  67, 68,  71,  72,  73,  76,  77,  78,  80, 81,  82.  Lisbon :  8er?i90  do 
Estado  Maior,  1903-1905. 


Asia.  PhiUp. 

Philip's  Comparati?e  Series  of  Large  Schoolroom  Maps.   Asia.    Scale  1  :  6,000,000 
or  94'7  stat.  miles  to  an  inch.    London :  Creorge  Philip  &  Son.    Price  18t.    Pre- 
sented by  the  Publisher. 
This  large  wall-map  measures  about  6^  X  5^  feet,  and  is  drawn  and  printed  in  a 
bold  style.    In  keeping  with  the  rest  of  the  series,  it  is  orographicaUy  coloured,  the 
lower  lands  being  in  two  tints  of  green,  and  the  higher  three  shades  of  brown.    The 
mountain  ranges  are  also  shown  by  the  ordinary  shodiog  beneath  the  orographical 
tinting.    Instead  of  making  use  of  two  colours,  it  would  have  been  preferable  to  have 
used  only  shades  of  brown.    A  small  inset  shows  political  divisions. 

Asia  Kinor.  Xiepert. 

Karte  von  Kleinasien.  Bearbeitet  von  Dr.  Biohard  Kiepert.    Scale  1 :  400,000  or 
6*8  stat.  miles  to  an  inch.    Sheet  C.  i.,  Smyrna.    Berlin  :  Dietrich  Reimer  (Ernst 
Vohsen),  1905.    Pr to«  6  marks. 
In  addition  to  Smyrna  and  the  country  immediately  to  the  south  and  south-east, 

tills  sheet  includes  the  islands  of  Chios,  Samos,  Nicaria,  Patmos,  and  others  in  the 

neighbourhood. 

China.  X.  Preuss.  Landesanfiiahme. 

Karte  von  Ost.-Cliioa.  Scale  1 : 1,000,000  or  15  8  stat.  miles  to  an  inch.  Sheet: 
Canton.  Berlin  :  Kartog^phische  Abteilung  der  K.  Preuss.  Landesaufnahme, 
1905.    Price  1.50  mark  each  sheet 

Indian  €K>vemnMni  Surveys.  Burveyor-Oeneral  of  India. 

Indian  and  adjacent  countries.  Scale  1  :  1,000,000  or  15*8  stat.  miles  to  an  inch. 
Sheets  :  71,  parts  of  Nepal  and  Tibet;  78,  parts  of  Nepal,  Sikkim,  Tibet,  Bhutan, 
Bengal,  and  Assam ;  83  aod  84,  parts  of  Bengal,  Assam,  and  Burma ;  91,  parts  of 
Assam,  Tibet,  and  China  (Tunnan  and  Se-chuan  Provinces) ;  93,  parts  of  Burma, 
China,  and  Slam ;  101,  part  of  China  (Yunnan,  Se-chuan,  and  Kweichou  Pro- 
vinces); 102,  parts  of  Burma,  Siam,  Tongking,  and  China  (Yunnan  Province), 
1903-4.— Northern  Frontier,  4  miles  to  an  inch.  Sheets :  9  n.e.,  s  w.,  s.b.,  15  n.e., 
21  8.W.,  22  N.W.,  M.E.,  s.E.  Tibet,  Season  1904-5.— North-Eastem  Frontier,  4  miles 
to  an  inch.  Sheets :  6  n.w.,  n.e.,  s.w.,  b.b.,  7  n.w.,  Tibet,  Season  1904-5.  Cal- 
cutta :  Survey  of  India  Office.    Presented  by  the  Surveyor-Oeneral  of  India, 

AFBIOA. 

Bhodesia,  Horth-East.  Topographioal  Seotion,  Qeneral  Staff. 

North-east  Rhodesia.  Scale  1 :  2,000,000  or  31*6  stat.  miles  to  an  inch.  liondon : 
Topographical  Section,  General  Staff,  War  Office,  1905.  Price  2s.  PresenUd 
by  tJte  Director  of  Military  Operations, 

Togo.  Sprigade. 

Karte  von  Togo.  Bearbeitet  von  P.  Sprigade.  Scale  1  :  200,000  or  3*1  stat.  miles 
to  an  inch.  Sheet  C  2,  Sokode.  Berlin :  Dietrich  Beimcr  ,(Emst  Vohsen),  1905. 
Presented  by  Herr  P.  Sprigade. 

AMBBICA. 

Argentine  Bepnhlle— Cordoba.  Bfo  and  Aoh6val. 

Qeografm  de  la  Provincia  de  CMrdobo,  por  Manuel  E.  Rio  y  Luis  Acb&val.  Atlas. 
Buenos  Aires :  Compa&ia  Sud-Americana  de  Billetes  de  Banco,  1905.  Presented 
by  the  Publisher. 

This  large  atlas  contains  altogether  nine  sheets  of  maps  and  sections  and  six  sheets 
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of  illustrations.  First  is  a  general  map  of  the  province  of  Odrdoba,  next  a  hypeo- 
metrioal  map  of  the  province  showing  zones  of  attitude  from  76  to  2S80  metres  in 
different  colours,  followed  bv  numerous  Tertioal  sections  across  the  province.  Then 
there  are  maps  illustrating  the  hydrography  and  river  systems,  the  geology,  pUnt  dis- 
tribution, climate  and  means  of  communication.  Of  the  illustrations,  two  sheets  show 
varieties  of  plant  life,  while  the  others  are  of  a  general,  industrial  and  agricultural 
nature.  The  atlas  is  published  under  the  direction  of  the  governor  of  the  Cdrdoba, 
and  if  the  maps  are  not  all  excellent  specimens  of  oartograpby,  the  information  con- 
tained is  valuable. 

Canada.  Departmont  of  the  Istmor. 

Map  of  Manitoba,  Saskatchewan,  and  Alberta.  Scale  1 :  792,000  or  12*5  stat 
miles  to  an  inch.  Special  edition  showing  even-numbered  sections  finally  dis- 
posed of.  Corrected  to  May  1,  1905.  Prepared  under  the  direction  of  &.  E. 
Young,  D.I. 8.,  Superintendent  of  Railway  and  Swamp  Lands.  S  sheets.  Ottawa : 
Department  of  the  Interior,  1905.  Presented  by  James  Whiter  Esq.,  Qeographer^ 
Department  of  the  Interior^  Canada, 
Canada.  Department  of  the  Interior. 

Standard  Topographical  Map  of  Canada.  Scale  1  :  500,000  or  7'9  stat.  miles  to  an 
inch.  Sheet  13,  New  Brunswick,  St.  John.  Ottawa :  Department  of  the  Interior, 
1905.  Presmted  by  James  White^  Esq.,  Geographer ,  Department  of  the  Interior, 
Canada. 

Canada.  Burveyor-Qeneral  of  Canada. 

Sectional  map  of  Canada.  Scale  1 :  190,080  or  3  siai  miles  to  an  inch.  Yale 
Sheet  (11),  West  of  Sixth  Meridian,  revised  to  August  10,  1905;  Sicamous 
Sheet  (112),  West  of  Sixth  Meridian,  revised  to  August  10.  1905;  Touchwood 
Slieet  (169),  West  of  Second  Meridian,  revised  to  August  18,  1905 ;  Nut  Moun- 
tain Sheet  (169),  West  of  Second  Meridian,  revised  to  August  18, 1905.  Ottawa : 
Department  of  the  Interior,  1905.  Presented  by  the  Department  o/  the.  Interior, 
Ottawa. 

Chile— Argentine  Boundary.  Oiloina  de  Limitee,  Santiago. 

Comision  Chilena  de  Limites.  Scale  1 :  250,000  or  3*9  stai  miles  to  an  inch. 
Sheets:  Ck)quimbo-Aconoagua ;  Aconcagua;  Aconcagua; — Santiago;  O'Higgins- 
Cblchagua ;  Llauquihue.  Santiago :  Oficina  do  Limites,  [1905].  Presented  by  the 
Ofieina  de  Limites,  Santiago. 

This  important  map  shows  the  general  cartographical  results  of  the  surveys  of  the 
Chilian  Boundary  Conunission  along  the  main  range  of  the  Andes  from  lat.  31°  to 
35°  S.,  and  from  42°  to  43°  S.  There  are  altogether  five  sheets,  each  of  which  includes 
a  degree  of  latitude  and  about  a  degree  of  longitude.  Two  editions  of  each  sheet 
have  been  published,  one  showing  the  traverses  and  triangulation  upon  which  the 
map  is  based,  and  the  other  the  topographical  features.  As  explained  by  Dr.  Steffen 
in  a  paper  read  before  our  Society,  owing  to  the  nature  of  the  country  it  was  found 
more  convenient  to  carry  on  the  survey  oy  a  series  of  polygonal  traverses  combined 
with  triangulation,  than  by  a  regular  system  of  triangulation  alone,  and  this  arrange- 
ment is  clearly  shown  on  the  sheets.  The  sheet  conttdning  Aconcagua  is  worthy  of 
special  attention,  and  it  is  interesting  to  note  that  the  height  of  this  peak  is  given  as 
6960  metres  (or  22,835  feet)  instead  of  23,080  feet  as  shown  in  Mr.  Fitzgerald's  map  in 
the  Oeographicat  Joumai  for  November,  1898.  Both  Mr.  Fitzgerald  and  Mr.  Vines, 
who  accompanied  him,  gave  special  attention  and  care  to  the  fixing  of  the  height  of 
this  peak.  This  Aconcagua  sheet  might  have  been  rendered  more  complete  as  regarda 
topographical  detail  if  better  use  had  been  made  of  the  surveys  of  Messrs.  Fitzgerald 
aod  Vines.  The  international  boundary,  as  determined  by  the  recent  arbitration,  iii 
laid  down  on  the  map  in  red. 

Korth  Amerioa.  Bartholomew. 

Reduced  Survey  Map  of  the  United  Stales  and  part  of  Canada,  by  J.  G.  Bartholo- 
mew, F.B.Q.s.    Scale  1  :  5,0(K),000  or  79  stat.  miles  to  an  inch.     Edinburgh :  John 
Bartholomew  &  Cb.,  [1905].    Price,  mounted  on  doth,  3«.  net.    Presented  by  the 
Publisher. 
A  good  and  clearly  drawn  general  map  of  the  United  States  and  the  greater  part 
of  the  Dominion  of  Canada,  with  eight  inset  plans  of  cities  and  towns.    Only  an  indi- 
cation of  mountain  ranges  is  given  by  form  lines,  with  heights  of  peaks  in  figures,  and 
consequently  the  names  on  the  map,  even  in  the  more  crowded  parts,  can  be  read  with 
the  greatest  ease.    This   system   is  far  preferable   in  a  map  of  this  character  to 
attempting  a  great  deal  of  shading,  which  only  tends  to  obscure  the  lettering. 
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CHABT8. 
Chile.  Chilian  Hydrographio  Offllee. 

Chilian  Hydrographio  Charts.  Nob.:  109,  Magallanea.  Canal  Fitz-Roy  ;  112, 
Magallanea,  Pnertoe  en  el  Golfo  Xaultegua  ;  (Pronsional)  122,  Seno  Ultima 
Esperanza,  Canal  Se&oret  i  Estero  Eberhardt.  Valparaiso :  Ofioina  Hidrografica, 
Marine  de  Chile,  1905.    Presented  by  the  Chilian  Hydrographie  Office, 

North  AtlanUe.  V.8.  Hydrographie  Offlee. 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  September  and  October,  1905. 
Washington :  U.S.  Hydrographio  Office,  1905.  Preeented  by  the  U.8.  Hydro- 
graphie Office. 

North  Atlantic  and  Mediterranean.  Keteorologioal  QfBoe. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  September  and  October, 
1905.  London :  Meteorological  Office,  1905.  Price  6d.  Preeented  by  the  Meteoro- 
logical Office, 

North  PaeiiLo.  U.S.  Hydrographio  Offlee. 

Pilot  Chart  of  the  North  Pacific  Ocean  for  October,  1905.  Washington :  U^. 
Hydrographie  Office,  1905.    PreeenUd  by  the  U.8.  Hydrographio  Office. 

BoBsian  Charts.  Chief  Hydrographio  Department,  St.  Petersburg. 

No. 
655    Plan  of  Dickson  Island  and  anchorage.    Siberia.    Scale  3500  feet  to  an  inch. 

1905. 
659    Chart  of   Shuya    River    entrance   and    Shnya   Riyer  to   Shnya    village. 

White  Sea.     Scale  1750  feet  to  an  inch.     1905. 
Presented  by  the  Chief  Hydrographie  Department,  Ministry  of  Marine,  St.  Pttersburg. 

PHOTOeBAFHS. 

Arabia. 


Four    photographs    of    Mecca.     Preeented   by    Lieut.-Colonel    F.    B.    MaunaeU, 

CM.Q.,  KA, 

These  photographs  are  of  more  than  ordinary  interest,  and  the  fourth — a  good 
general  view  of  the  city — is  perhaps  unique. 

(1)  Praying  round  the  Kaaba,  Mecca;  (2)  Closer  view  of  tbe  Kaaba;  (3)  Scene 
round  Mount  Arafat ;  (4)  General  view  of  Mecca  and  the  Central  Mo«que. 

Bahr-el-Qhaial.  Talbot. 

Eighteen  photographs  of  the  Bahr-el-Ghazal  Kegion,  taken  by  Colonel  Hon.  M.  G. 

Talbot,  B.E.,  CM.Q.    Preeented  by  Colonel  Hon,  M.  (?.  Talbot,  M.K,  C.M.G. 
The  following  are  the  titles  of  this  interesting  little  typical  set  of  photographs : — 
(1)  View  near  Kiro;  (2)  Officers  at  Kiro;   (3)  Kiro  mess-house;  (4)  Director  of 
Public  Works  at  Dem  Temma,  near  Fashoda ;  (5)  Nassr.  Audal,  Sultan  of  Talgaona ; 
(6)  Golo  girls ;  (7)  Golo  woman ;  (8)  Woman  tia veiling  at  the  Babr-el-Ghazal ;  (9) 
Store-hoube  at  Chak-Cliak;  (10)  A  Dinka  hut  near  Gbak-Chak ;  (11)  Mess-house  at 
Lado;  (12)  Kenissa;  (13)  Government  house,  Wuu ;  (14)  The  Biri  river;  (15)  View 
near  Gondokoro ;  (16)  A  Bongo  warrior ;  (17)  Om  Doku  people ;  (18)  One  of  Tam- 
bum's  men. 
Baltistan.  Duncan. 

Six  photographs  of  Bock  Carvings  in  the  Indus  and  Shayok  Valleys,  taken  by 

Miss  Duncan.  Preeented  by  Mitfs  Duncan. 
These  photographs  were  taken  by  Miss  Duncan  during  her  visit  in  the  summer  of 
1904.  The  carvings  are  rough  representations  of  animals,  men,  the  human  hand,  and 
various  other  figures,  together  with  hieroglyphics  and  writing,  which,  up  to  the  present 
time,  have  not  been  deciphered,  but  which  are  supposed  to  date  back  at  least  five 
hundred  years. 

(1-5)  Carvings  on  a  rock  in  the  Shayok  Valley,  near  Kuneea ;  (6)  Carvings  on  rocks 
near  Dumkar. 

Kile  Sudd.  Drury. 

Sixteen  photographs  of  the  Nile  Sudd,  taken  by  W.  B.  Drury,  Esq.    Presented  by 
W,  B.  Drury,  E$q, 

A  good  idea  of  the  enormous  accumulation  of  sudd  in  the  tributaries  of  the  upper 
Nile  can  be  obtained  from  these  photographs,  some  of  which,  such  as  Noe.  1  and  2,  are 
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decidedly  typical.     Mr.  Drury  has  bad  ooosiderable  experience  of  sadd  dearing, 
hanng  spent  two  years  at  the  work.    The  titles  are  as  follows : — 

(1  and  2)  Clearing  the  Bahr  Jor;  (3)  Belgian  commandant's  house,  Lado;  (4) 
Bringing  in  fnel,  Kenissa;  (5)  The  bank  of  the  Bahr-el-Jebel ;  (6)  A  camp  at  No.  19 
block,  Bahr-el-Jebel ;  (7)  A  detached  piece  of  sndd  being  towed  away,  Batur-el-Jebel ; 
(8)  Block  No.  19,  as  it  appeared  before  starting  work ;  (9)  Finishing  off  No.  16  block, 
Bahr-el-Jebel ;  (10)  Island,  Bahr  Jar ;  (11)  lulling  the  sndd  out  of  the  centre  of  the 
channel;  (12)  Gamp  at  the  Bahr-el-Arab;  (13)  A  village  on  the  npper  Nile;  (14) 
Meat  for  the  prisoners ;  (15  and  16)  The  Bipon  falls. 

Bhodesia.  Wallaes. 

One  hundred   and   sixty-three  photographs  of   North-East  Bhodesia  and  the 
Zambezi  Biver,  taken  by  L.  A.  Wallace,  Esq.    Fre$enUd  hpL.A,  WaUaee^  &q, 

A  most  excellent  series  of  photographs  remarkably  well  taken  and  typical  of  the 
country.  Many  are  enlargements,  and  these  are  specially  effeotlTe.  Mr.  Wallace  has 
had  many  years'  experience  of  this  part  of  Africa,  during  which  he  has  eyidently  made 
good  use  of  his  opportunities  of  photography.    The  following  are  the  titles : — 

(1  and  2)  Lake  Chila,  Aberoom ;  (3)  View  on  Tanganyika  plateau ;  (4  and  5)  Yiew 
from  Honda  hill,  Tanganyika;  (6)  View  from  Zumbe  hill ;  (7)  Mwaruli,  the  burying- 
place  of  Awemba  chiefs;  (8  and  9)  South  end  of  Lake  Tanganyika;  (10)  Muchinga 
mountains,  near  Mirongo;  (11)  Strata  of  the  Muchinga  mountains;  (12)  Temporary 
Tillage,  Tanganyika  plateau ;  (13)  Lubu  riyer,  near  Ohambeii ;  (14)  Ohnnanahttwi 
stream,  Muchinga  mountains;  (15)  Kaohinga  stream,  Muchuiga  mountains;  (16)  A 
stagnant  pool  on  Tanganyika  plateau ;  (17)  Yiew  from  Muchinga  mountains  down 
Nkanka  stream,  near  Mirongo ;  (18)  Mwambwa  riyer;  (19)  Lufira  river;  (20)  Luaogwa 
river:  (21)  Hot  springs,  Kawalia;  (22)  Granite  hill;  (23)  Yiew  from  Granite  hill; 
(24  uid  25)  The  lower  Zambezi;  (26)  The  Zambezi  near  Boroma;  (27)  Tete  from 
left  bank  of  Zambezi;  (28)  Luiya  river;  (29)  In  Kabrabasa  rapidis,  Zambezi  river; 
(30)  Top  of  Granite  hill;  (31  and  32)  Kafue  river;  (33)  Lake  near  Kafue  river;  (34) 
Gbirangwa;  (35  and  36)  Upper  Kafue  river;  (37  and  38)  Near  Ghongoloa  on  the 
Luapula  river ;  (39  and  40)  South  end  of  Lake  Bangweulu ;  (41)  Dry  stream-bed  at 
Mlilo's,  upper  Luangwa  valley;  (42)  Mlilo's  village;  (43)  Baobab  tree,  Luangwa 
valley ;  (44)  Yillage,  upper  Luangwa ;  (45  and  46)  In  upper  Luangwa  valley ;  (47) 
Limestone  bed,  Luumbu  river ;  (48-51)  Luumbn  river ;  (52)  Yiew  across  the  Luumbu 
valley ;  (53  and  54)  Dry  bush  in  Luumbu  vaUey ;  (55)  Spirit  house  at  village ;  (pS) 
Enclosed  village,  Luangwa  valley;  (57)  Mambwe  river;  (58  and  59)  Stream  to 
Luangwa;  (60,  62,  and  63)  Luangwa  river;  (61)  Hot  pool,  Luangwa;  (64)  Making 
camp;  (65)  Granite  hill;  (66)  Near  top  of  Granite  hill;  (67  and  69)  Granite  hill; 
(68)  Boad  through  bamboo  jungle;  (70  and  71)  Granite  hill  on  Tete  road;  (72, 73, 
76,  77,  110,  and  111)  Boad  from  Fort  Jameson  to  Tete;  (74)  Mount  Ghipiri;  (75) 
Mount  Ghuuta;  (78  and  79)  Granite  summit  of  Manji  mount;  (80-85)  Kabrabasa 
rapids,  Zambezi  river ;  (86)  Near  foot  of  Kabrabasa  rapids ;  (87  and  88)  Kachimadzi 
litream;  (89)  Granite  rock  on  Tete  road;  (90)  Wart  hog;  (91-99)  Luangwa  river; 
(100)  Mount  Tendi  in  distance;  (101)  Ghipawa  station;  (102-104)  Upper  Kafue 
river;  (105-107)  Forest  on  limestone,  Kafue  valley;  (108)  Suseufwa  river;  (109) 
Granite  hill;  (112)  Making  road;  (113)  Luapula  flats  near  Ghongolos;  (114-116) 
Ferrv  at  south  end  of  Lake  Bangweulu;  (117-119)  Swamp  near  Luapula;  (120-122) 
South  bank  of  Lake  Bangweulu  ;  (123)  Kafue  river  plain ;  (124, 130,  and  131)  Making 
rush  mats;  (125  and  126)  A  cold  morning;  (127)  Village,  showing  hut  and  grain 
store;  (128)  Resting  at  a  village;  (129)  A  quiet  village;  (132  and  133)  Garavan 
resting  at  a  yillage ;  (134  and  135)  A  game  of  cards ;  (136)  Bargaining  for  flour ;  (137) 
Filling  a  goatiikin  with  flour  just  bought;  (138-141)  Natives  at  waier-hole  in  very 
dry  country ;  (142  and  143)  On  the  Tete— Fort  Jameson  road ;  (144)  Yiew  near  Msadsa 
river ;  (145)  In  the  dry  Luangwa  valley ;  (146-149)  On  Lake  Bemgweulu ;  (150  and 
151)  Near  the  foot  of  the  £jabrabtisa  rapids,  Zambezi  river ;  (152)  Travelling  down  the 
Luangwa ;  (153)  On  the  march ;  (154  and  155)  Dead  hippopoumus ;  (156)  Treeless 
forest  in  the  Luangwa  valley ;  (157)  Lake  Ghila,  Abercorn ;  (158  and  159)  Lnkusya 
river;  (160)  Ghimanabui  river;  (161)  Zambezi  riyer  above  Tete;  (162  and  163) 
Luangwa  river 

ir  JB.— It  would  greatly  add  to  the  value  of  the  oolleotion  of  Fhoto* 
graphs  which  has  been  established  in  the  Map  Boom,  if  aU  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels*  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
wlU  be  useful  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 
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THE    SPHERE    AND    USES    OF    GEOGRAPHY.* 

By  Sir  OLXMSNTS  R.  MARKHAM,  E.O.B.,  F.R.S. 
On  the  ocoasion  of  the  oominettcement  of  the  term,  during  whioh  a 
system  of  geographical  instruotion  will  be  oontinued  on  a  more  com- 
plete scale,  it  has  been  thought  that  an  address  of  an  introductory 
character  may  be  useful.  It  is,  I  assume,  well  known  at  Cambridge 
that  by  the  aid  of  funds  supplied  by  the  Uniyersity  and  the  Qeographical 
Society,  the  means  of  studying  seyeral  branches  of  the  science  of  geo- 
graphy have  been  offered.  There  will  be  courses  of  lectures  and 
instruction  in  surveying  and  map-making,  in  physical  geography,  in 
regional  geography,  in  ethnology,  and  in  the  history  of  geography  and 
of  discovery. 

The  great  importance  of  geography  in  almost  every  career  is  being 
felt  more  and  more,  for  it  is  brought  home  to  us  in  two  ways,  both  by 
the  advantages  of  a  knowledge  of  where  we  are,  of  our  environmenti 
and  of  the  ability  to  solve  such  questions  as  (1)  Where  is  it  f  (2)  What 
is  it  ?  (3)  How  is  it  ?  (4)  When  was  it  f  applied  to  all  parts  of  the  world, 
on  the  one  hand,  and  by  a  contemplation  of  the  disastrous  consequences 
of  ignorance  on  the  other.  Geographical  ignorance,  speaking  of  geo« 
graphy  in  its  broadest  sense,  is  the  cause  of  loss  in  commerce,  of  disaster 
in  war,  and  of  blunders  in  administration.  Until  merchants,  soldiers, 
seamen,  eng^eers,  lawyers,  and,  above  all,  statesmen  are  also  geo« 
graphers,  these  evils  will  continue.  Very  few  of  them  are  geographers, 
in  the  true  sense,  now.  I  cannot  doubt  that  such  considerations  will 
commend  themselves  to  men  at  Cambridge  who  are  engaged  in  choosing 
a  profession,  or  who  are  actually  enteriug  upon  a  career. 

*  Addretfs  on  the  opening  of  the  new  tenn  of  the  Bohool  of  Geography  at  Gam* 
bridge,  October  19,  1905. 
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Greography  is  the  mother  of  all  soienoes,  and  is  still  indispensable 
to  most  sciences.  The  history  of  its  study  goes  back  for  two  thousand 
years.  The  astronomy  of  the  andents  was  mathematioal  geography, 
and  nothing  more.  G^logy  became  a  science  in  the  end  of  the 
eighteenth  century.  It  extended  a  knowledge  of  physical  geography 
over  pre-historic  times.  Greology  and  geography  overlap  each  other ; 
and  the  true  distinction  seems  to  be  that  the  geographer  contem- 
plates the  present  in  the  light  of  the  changes  that  have  taken  place 
in  the  past,  while  the  geologist  studies  the  past  in  the  light  of  the 
changes  that  are  taking  place  in  the  present.  History,  as  we  all  know, 
is  another  science  which  must  be  alike  halt  and  blind  without  the  aid 
of  geography. 

The  study  of  geography  is  a  discipline,  and  it  is  full  of  interest.  It 
b  a  study  that  may  be  largely  helped  by  imagination,  by  an  acquaint- 
ance with  the  gradual  progress  of  its  several  departments,  and  with  the 
life-stories  of  those  who  have  worked  for  it  in  times  past,  and  by  whose 
mighty  efforts  we  now  profit  It  is  from  this  point  of  view  that  I  hope 
to  set  some  of  my  auditors  thinking,  and  thus  to  create  an  interest  in 
geographical  studies  and  geographical  research.  Then  I  cannot  doubt 
that  a  conviction  of  the  importance  of  such  knowledge  will  be  brought 
home  to  them,  in  whatever  career  they  may  select  for  themselves. 

The  foundation  and  basis  of  geography  is  the  work  of  surveying 
and  of  map-making.  Such  work  is  attractive,  because  a  great  part  of 
it  must  be  done  in  the  field,  and  because  it  carries  ub  back  in  imagina- 
tion to  its  gradual  development,  and  to  thoughts  of  what  we  owe  to 
those  who  have  gone  before  us.  While  we  are  working  with  theodolites 
and  sextants  exquisitely  graduated  by  machinery,  our  thoughts  ought 
to  go  back  to  the  great  men  of  old  who  turned  out  work  almost  as 
good  as  ours  without  those  aids.  Our  curiosity  should  be  aroused,  and 
we  should  seek  to  know  with  what  means  they  achieved  their  successes, 
and  in  what  way  their  appliances  were  developed  and  improved  until 
we  became  the  inheritors  of  their  labours  and  discoveries. 

Think  of  the  Grecian  seaman  Pytheas,  how  he  fixed  his  point  of 
departure  at  Massilia  before  he  started  on  the  discovery  of  this  island 
of  ours.  By  the  use  of  a  gnomon  divided  into  120  parts,  and  by 
observing  its  shadow  at  noon  on  the  day  of  the  solstice,  he  calculated 
the  latitude  of  the  place,  and,  when  the  correction  for  sun*s  semi- 
diameter  is  applied,  the  result  is  almost  exactly  the  latitude  of  the 
Marseilles  observatory.  This  was  in  the  time  of  Alexander  the  Great, 
even  before  the  days  of  Eratosthenes  and  Hipparchus,  and  centuries 
before  those  of  Ptolemy  and  Strabo. 

In  those  days  it  was  only  by  deep  thought,  long  and  patient 
practice,  and  careful  training  that  such  results  were  obtained.  It  is 
all  easy  enough  now.  But  we  should  revere  the  labours  of  our  pre- 
decesBOTS,  and  a  study  of  their  splendid  work  must,  I  think,  very  much 
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inorease  the  interest  we  take  in  our  own  stndies.  There  is  one  point 
which  I  should  wish  particnlarlj  to  impress  upon  yon.  The  nse  of 
instruments  in  the  field,  and  of  methods  of  calonlation  and  projecting 
in  map-making,  has  a  strong  tendency  to  foster  accnraoy  and  to 
develop  inventive  talent.  For  instance,  the  astrolabe,  an  instrament 
which  is  said  to  have  been  used  from  hoar  antiquity  in  observatories, 
was  useless  in  the  field  until  Martin  Behaim  invented  the  improve- 
ments. Still  it  was  difBcult  to  use,  because  it  was  necessary  for  one 
observer  to  hold  it  by  a  ring  so  that  it  might  always  be  at  right  angles 
with  the  horizon,  while  another  observer  worked  the  sights.  These 
difl9culties,  incidental  alike  to  the  astrolabe  and  the  ancient  form  of 
quadrant,  were  avoided  by  the  use  of  the  halestiUay  or  cross-staff,  first 
described  by  Werner  of  Nuremburg  in  1514.  Subsequent  progress  in 
the  construction  of  instruments  was  clearly  the  result  of  inventive 
talent  brought  out  by  the  practical  experience  of  the  requirements  of 
surveying — whether  by  sea  or  land,  the  result  is  the  same,  aided 
by  previous  study.  But  an  armchair  geographer  is  not  much  good 
without  practical  experience  in  the  field.  We  see  this,  in  a  most 
striking  way,  by  comparing  the  medisaval  maps  of  the  workers  in  the 
study  with  those  of  the  practical  workers  in  the  field.  The  editions 
of  Ptolemy,  with  additions,  were  brought  out  by  learned  geographers 
between  1472  and  1572.  There  were  thirty-three  of  them,  but  not  one 
of  them  showed  much  improvement  in  the  delineation  of  the  Mediter- 
ranean coasts.  It  was  most  erroneous.  Yet  at  the  very  same  time  the 
men  of  action  were  producing  Portolani  with  most  accurate  delineations 
of  the  coasts  of  the  Mediterranean.  Such  were  the  productions  of  the 
Freducci  of  Ancona,  and  others,  whose  direct  successors  were  Waghenaer 
and  the  other  Dutch  draughtsmen  of  the  Spiegeler. 

I  think  this  is  very  striking.  It  is  by  work  in  the  field  that  true 
geographers  are  made  and  that  inventive  talent  is  developed.  The 
famous  author  of  the  **  Dell'  Arcano  del  Mare,"  Sir  Bobert  Dudley,  had 
a  sound  knowledge  of  the  previous  history  of  his  science,  and  of  its 
theory,  but  it  was  his  subsequent  practical  experiences  which  led  him 
to  invent  those  improvements  in  the  astrolabe,  which  may  still  be  seen 
in  the  **  Tribuna  di  Galileo  "  at  Florence.  Then,  again,  it  was  not  until 
Dr.  Hues  had  made  his  voyage  to  Magellan's  strait,  and  knew  the  needs 
of  the  surveyor  by  practical  experience,  that  he  composed  his '  Tractatus 
de  Globis  et  eorum  usu,'  which  enables  us  and  enabled  our  predecessors  to 
realize  the  number  of  problems  which  could  be  solved  by  the  use  of  the 
globe  in  spherical  trigonometry,  previous  to  the  discovery  of  logarithms. 

But  let  us  confine  our  outlook  to  the  inventive  work  of  Cambridge 
men.  It  is  well  known  that  Gerard  Mercator  constructed  a  map  of  the 
world  on  a  new  projection,  which  had  several  advantages,  especially  in 
navigation.  It  is  now  in  the  national  library  at  Paris.  But  he  gave 
no  account  of  the  principle  on  which  his  projection  was  based,  and 

2  £  2 


Digitized  by 


Google 


596  TBI  aPHIBS  AND  USES  OF  0£OOBAPHT. 

oonfleqaentlj  it  was  of  no  praotioal  utility  until  this  prinoiple  was 
disooyered  by  another.  Meroator  drew  his  map  in  1569,  but  it  was  not 
until  1694  that  Edward  Wright,  the  Cambridge  tutor,  discovered  the 
true  method  of  dividing  the  meridian,  and  that  his  table  of  meridional 
parts  was  published.  Wright  would  never  have  done  this  if  he  had 
never  moved  from  Cambridge.  It  was  due  to  the  voyage  against  the 
Spaniards  with  the  Earl  of  Cumberland,  five  years  before,  that  he  was 
able  to  apply  the  test  of  experienoe  to  his  theories,  and  to  see  for 
himself  of  what  surveyors  were  most  in  need.  This  led  him  to  turn 
his  attention  to  the  improvement  of  the  charts  then  in  use,  and  to  the 
oorrection  of  grave  errors  and  absurdities.  Thus  Wright's  great  service 
to  navigation  is  directly  due  to  his  acquisition  of  practical  experience 
at  sea. 

Time  will  not  allow  of  my  dwelling  on  any  more  examples  of  the 
same  kind,  but  I  must  allude  to  the  invention  of  a  living  Cambridge 
man,  now  an  Honorary  Fellow  of  Jesus  College.  The  practice  of  his 
work  as  an  observer  resulted  in  the  invention  of  an  instrument  to 
fiicilitate  tiie  computation  of  time  from  the  usual  sights  taken  for  that 
purpose,  and  also  to  act  as  a  check  on  errors  when  the  time  has  been 
computed  in  the  ordinary  manner.  It  is  a  most  ingenious  invention  for 
solving  triangles,  and,  geometrically,  it  is  absolutely  correct. 

The  history  of  surveying  and  of  map-making,  and  the  way  in  which 
the  pursuit  has,  in  all  ages,  developed  inventive  talent,  igive  it  very 
special  interest,  though  it  is  its  utility  in  every  calling  and  profession 
that  must  be  the  main  inducement  to  join  the  surveying  course.  An 
instance  of  the  danger  of  ignorance  is  the  best  way  of  impressing  the 
importance  of  knowledge  on  our  minds. 

It  was  essential  to  the  interests  of  this  country  and  of  the  natives 
of  another  country  that,  in  settling  a  boundary,  a  certain  region  should 
be  kept  within  the  British  frontier.  The  matter  came  before  a  former 
prime  minister,  who,  seeing  that  a  meridian  line  on  a  map  appeared  to 
bring  the  region  in  question  within  the  British  frontier,  decided  that 
this  imaginary  line  should  form  the  boundary.  He  did  not  inquire 
whether  the  line  was  correctly  placed  on  the  map,  nor  did  he  consider 
whether  the  country  had  been  surveyed.  He  thought  it  was  all  right 
because  it  was  on  the  map,  just  as  the  old  woman  thought  a  story  was 
true  because  it  was  in  print.  When  the  country  came  to  be  surveyed, 
it  was  found  that  the  chosen  meridian  did  not  give  us  the  required 
region;  and  much  injury  and  embarrassment  are  the  consequences. 
Now,  no  future  prime  minister,  who  has  gone  through  a  course  of 
surveying  and  map-making  with  Mr.  Hinks,  could  be  guilty  of  such  a 
blunder  as  this.  The  utility  of  a  study  is  well  shown  by  the  disastrous 
results  of  an  ignorance  of  it 

I  believe  that  the  course  is  to  include  geodesy  and  the  methods 
used  in  a  trigonometrical  survey.    This  is  a  more  advanced  part  of  the 
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course,  and  one  that  shoulcl  be  followed  np  by  all  who  have  the  time  to 
spare.  Without  geodesy  there  would  be  no  exact  measurements,  no  pre- 
cision— advantages  which  are  necessary  for  a  cadastral  survey,  for  a 
geological  survey,  and  for  engineering  work.  The  history  of  these  geo- 
detical  surveys  is  most  fascinating.  There  is  only  time  to  mention  the 
great  Trigonometrical  Survey  of  India,  which  I  consider  to  be  the  grandest 
piece  of  geographical  work  ever  achieved  on  this  Earth— whether  we 
regard  its  exceUence,  or  the  great  difficulties  and  dangers  which  had  to 
be  overcome.  Its  accuracy  must  impress  most  people.  The  great  longi- 
tudinal series  from  the  Himalayas  to  Bangalore,  in  Southern  India,  was 
measured  by  triangulation  from  base  to  base.  The  distance  was  also 
measured  by  astronomical  observations.  What  was  the  difference  of  the 
result  between  these  two  methods,  in  measuring  a  distance  of  hundreds 
of  miles  ?  It  was  not  a  mile ;  it  was  not  a  quarter  of  a  mile.  It  was 
a  few  feet. 

Those  who  enter  the  course  for  surveying  and  map-making  will  do 
so  with  the  object  of  obtaining  knowledge  of  great  interest,  which  will 
be  usefal  in  almost  every  line  of  life.  But  they  will  also  find  that  the 
history  of  the  study  is  full  of  interest,  while  those  who  advance  to  a 
course  of  geodesy  will  be  fascinated  by  the  exquisite  accuracy  of  its 
results.  At  Cambridge  there  are  special  facilities  for  learning  the 
history  of  surveying.  In  the  library  of  Samuel  Pepys,  at  Magdalen 
College,  there  is  a  splendid  collection  of  books  on  nautical  astronomy. 
At  King's  College  there  is  an  astrolabe.  Eventually  there  should  be  a 
collection  of  instruments,  maps,  and  books  to  illustrate  the  gradual 
advance  of  improvements  from  the  time  of  Fy theas. 

I  have  been  led  to  dwell  upon  the  surveying  course  because  it  is  the 
base  and  foundation  of  geography ;  but  the  other  courses  are  of  almost 
equal  importance  and  interest.  When  by  our  knowledge  of  surveying 
and  map-making  we  are  able  to  answer  the  question,  *'  Where  is  it  ?  " 
we  pass  on  to  further  investigations  with  the  object  of  solving  the 
great  problem  of  "  What  is  it  ?  "  What  are  the  characteristics,  history, 
and  distribution  of  typical  land  forms?  And  for  ^the  solution  of  this 
question,  the  course  of  lectures  on  geomorphology  has  been  provided. 
Mountain  systems,  river  courses  and  river  basins,  coastal  belts,  and  the 
configuration  of  continents,  will  be  explained  by  Dr.  Marr.  Mountain 
systems  form  a  most  engrossing  study  to  many  of  us,  and  it  is  one 
which  in  these  days  can  easily  be  entered  upon :  witness  tiie  crowds 
pouring  into  the  Swiss  Alps  and  the  Norwegian  and  Scottish  highlands 
every  summer.  But  how  much  more  useful  and  informing  these  visits 
are  to  those  who  have  been  trained  to  understand  as  well  as  to  see  I 
One  of  the  most  interesting  studies  relating  to  the  principal  mountain 
systems  of  the  world  includes  all  the  phenomena  of  glaciation,  the 
formation  of  ice-fields,  and  the  nature  and  movements  of  glaciers.  It 
is  only  in  Qreenland  and  in  the  Antarctic  Eegions  that  the  grandeur  of 
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the  ioe-fields  oan  be  ftilly  appreciated,  and  the  privilege  of  visiting  these 
ahnost  inacoessible  and  remote  parts  of  the  Earth  is  given  to  few.  But 
the  Alps  and  Norway  offer  opportunities  for  realizing  in  the  field, 
on  a  smaller  scale,  what  has  been  explained  in  the  course  of  lectures. 
The  effect  of  the  weather,  of  climate  on  the  physical  aspects  of  a  region, 
especially  of  a  mountain  region,  are  very  important,  and  the  Board  of 
Geographical  Studies  hope  to  be  able  to  offer  a  course  of  lectures  on 
climatology  during  the  next  term.  Nothiug  can  be  more  striking  than 
the  effects  of  prevailing  winds  on  the  vegetation  of  mountain  slopes, 
and  consequently  on  the  aspect  of  the  mountains  themselves,  and  on 
their  outline. 

In  crossing  the  Oantabrian  mountains  from  Oviedo  to  Leon,  the 
traveller  ascends  a  mountain-side  richly  dothed  with  woods  of  beech 
and  chestnut.  He  crosses  the  summit,  and  he  finds  the  other  side  rooky 
and  arid  and  bare  of  trees.  Equally  striking  is  the  effect  of  man's 
handiwork  on  the  climatic  conditions  of  a  mountainous  region.  We 
know,  for  example,  that  the  mountains  rising  from  the  vale  of  Muroia, 
in  south-eastern  Spain,  once  received  abundant  moisture,  attracted  by 
the  forests  which  clothed  it  We  know  it  from  the  records  of  Jayme  I. 
of  Aragon  and  Alfonso  X.  of  Castille.  Now,  owing  to  the  destruction  of 
those  forests,  the  rainfall  is  so  reduced  that  no  soil  covers  the  mountain* 
sides ;  all  is  bare  rock,  with  a  few  olives  here  and  there,  with  difficulty 
induced  to  grow  on  artificial  terraces.  These  examples  show  that  some 
knowledge  of  climatology  is  essential  in  the  study  of  mountain  systems. 

The  study  of  river  courses  and  river  basins  is  the  next  branch  of 
geomorphology  to  which  your  attention  will  be  invited.  It  is  here  that 
history  and  archaeology  come  to  the  aid  of  geography.  Kivers  have 
wrought,  and  are  now  working,  marvellous  changes  in  the  regions 
through  which  they  flow.  Take  the  Ganges  as  an  example.  In  the 
earliest  times  the  inhabited  part  of  the  Ganges  valley  was  confined  to 
the  water-parting  between  the  Jumna  and  the  Sutlej.  All  the  rest  of . 
the  present  valley  of  the  Ganges  was  an  arm  of  the  sea.  The  vast 
region  between  Delhi  and  Calcutta  has  become  inhabitable  within  the 
historical  period.  As  dynasty  succeeded  dynasty,  we  find  the  founda- 
tion of  cities  recorded  in  situations  lower  and  lower  down  the  valley. 
The  physical  geographer  compares  the  records  of  history  with  what  he 
can  now  see  with  his  own  eyes.  The  process  has  been  well  described 
by  Mr.  Blanford.  Standing  on  the  banks  of  the  Ganges,  and  watching 
the  turbid  flood  swirling  past,  the  observer  sees  the  chur  opposite,  which 
the  river  left  dry  when  its  waters  fell  at  the  dose  of  the  last  rainy 
season.  Until  lately  it  was  covered  with  a  rich  crop  of  indigo.  It  is 
now  more  than  half  cut  away,  and  buried  beneath  the  waters.  Huge 
masses  detach  themselves  from  time  to  time,  and  are  swallowed  up  by 
the  deep  muddy  stream.  These  are  present  facts.  The  inquirer  then 
learns  that  half  a  century  ago  this  branch  of  the  river  itself  was  only  a 
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moderate-sized  JehaU^  and  that  an  old  channel  7  or  8  miles  off,  and  now 
little  more  than  a  string  of  pools,  was  at  that  time  a  great  river. 
Turning  to  history,  he  will  find  that  the  anoient  records  of  the  people 
gradually  unfold  the  causes  and  effects  of  what  he  has  seen  and  heard. 
The  positions  of  the  capitals  of  the  different  dynasties  which  suooessively 
reigned  in  the  valley,  gradually  moving  down  in  the  centuries  until 
Calcutta  was  reached,  illustrate  the  story  of  the  great  river  valley. 
Thus  its  wonderful  record  is  unfolded  through  the  help  of  human 
testimony  in  perfect  accord  with  the  known  principles  of  Nature*s  laws. 

The  history  of  the  basins  of  the  Indus,  the  Bhine,  the  Thames,  the 
number  reveal  an  analogous  course  of  events,  differing  ouly  in 
magnitude,  and  owing  to  variations  in  climate,  and  in  the  structure 
of  each  region. 

Equally  interesting  and  important  is  the  study  of  changes  in  the 
sea-coasts,  and  this  is  a  study  which  may  lead  to  results  of  practical 
value.  The  present  condition  of  the  site  on  which  Edward  III.  fought 
the  great  naval  battle  of  Sluys  has  always  appeared  to  me  to  be  one  of 
the  most  striking  examples  of  those  changes  of  which  geomorphology 
takes  cognizance.  Then  Sluys  was  a  seaport  on  the  shores  of  a  bay  open 
to  the  ocean.  Now  it  is  an  inland  market  town,  surrounded  by  pasture 
and  arable  land,  farms  with  their  orchards  and  clumps  of  trees  being 
scattered  over  the  landscape.  The  tourist  or  globe-trotter  would  see  a 
dull  little  town  in  a  fiat  country,  and  nothing  more.  But  how  different 
would  be  the  view  of  a  trained  geographer  with  a  knowledge  of  history  I 
To  him  the  little  town  of  Sluys  would  be  a  spot  of  deep  interest. 
Knowing  the  gradual  changes  that  have  taken  place  in  the  course  of 
centuries,  and  seeing  the  results,  he  would  proceed  to  inquire  into  the 
causes,  and  into  the  ways  in  which  those  causes  can  be  assisted  or 
retarded  by  human  skill  and  industry.  There  are  the  Dunes  protect- 
ing Holland  from  destruction,  the  Zuyder  Zee,  and  the  tracts  of 
reclaimed  lands.  Still  more  striking  are  the  changes,  within  historic 
times,  that  have  taken  place  in  Jutland  and  along  its  coasts. 

The  coastal  belt  of  England,  from  Flamborough  Head  to  Portland, 
offers  a  subject  of  geographical  research  which  would  be  alike  interest- 
ing to  the  inquirer,  and  useful  to  the  country.  Municipalities  whose 
towns  are  on  the  eastern  coast  of  England  look  forward  to  such 
researches  as  likely  to  result  in  the  collection  and  classification  of 
valuable  information.  Since  Boman  times  the  coast  of  Holderness  has 
receded  more  than  a  mile.  Villages,  and  even  a  town  returning  members 
to  Parliament,  have  disappeared.  Qreat  changes  have  also  taken  place 
in  the  channel  of  the  Humber.  There  have  been,  and  there  still  are, 
intelligent  observers  of  these  changes,  books  have  been  written ; 
indeed,  there  is  an  extensive  literature  on  this  subject  alone,  and  even  a 
bibliography.  But  what  is  urgently  needed  is  that  some  lover  of 
geographical  research  should  undertake  to  condense  all  this  material,  as 
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well  M  to  obserre  oloaely  with  his  own  eyes.  Saoh  an  undertaking 
would  be  a  worthy  result  of  oonrses  of  instmotion  here,  and  the  public- 
spirited  man  who  should  be  willing  to  devote  some  of  his '  time  to  it 
would  be  performing  an  important  publio  servioe.  Equally  useful 
research  might  be  entered  upon  on  the  other  sections  into  which  the 
eastern  coast  of  England  may  be  diyided. 

A  course  of  study  which  embraces  these  phenomena,  the  mountain 
systems,  the  river  basins,  the  deserts,  the  coastal  belts,  is  one  which 
will  furnish  the  student  with  knowledge  of  the  greatest  value  to  him, 
and  with  a  training  enabliog  him  to  understand  and  to  investigate 
problems  for  himself.  Every  natural  object  on  which  his  eyes  rest,  every 
landscape  he  enjoys,  will  convey  to  him  meanings  they  never  had  before. 

When  we  pass  from  surveying  and  the  physical  aspects  of  this 
world  to  the  regional  geography  and  the  environments  of  man,  we 
begin  to  contemplate  the  world  as  the  abode  of  life,  of  vegetable  and 
animal  life,  and  above  all  of  man.  We  now  study  it  not  exclusively  for 
a  knowledge  of  its  dimensions  and  its  physical  aspects,  but  in  order  to 
learn  how  these  elements  bear  upon  the  conditions  of  life,  and  act  and 
react  upon  the  dwellers  of  our  planet ;  how  they  enable  [life  to  appear, 
to  find  sustenance  and  well-being,  and  to  complete  the  work  for  which 
living  beings  are  designed  and  brought  into  existence. 

Mr.  Tule  Oldham's  course  will  include  regional  geography,  I  under- 
stand, while  Dr.  Haddon  has  undertaken  to  lecture  on  ethnology  and 
anthropology,  to  describe  the  different  races  of  men  and  their  several 
environments,  explaining  the  way  in  which  their  various  conditions 
have  been  influenced  by  the  circumstances  under  which  they  live. 

Such  knowledge  is  a  necessity  for  all  educated  men,  so  that  obviously 
the  more  thorough  and  complete  that  knowledge  is,  the  better  it  will  be 
for  its  possessor.  The  course  will  inform  us  respecting  the  countries  of 
the  Earth  and  their  inhabitants,  considered  in  relation  to  the  influence 
of  physical  features  from  an  economic,  a  strategic,  and  a  political  point 
of  view. 

Here  again  the  importance  of  knowledge  may  be  illustrated  by  the 
disastrous  consequences  of  ignorance.  This  country  possesses  a  great 
dependency  in  the  East,  but  on  its  coast  there  is  a  small  district  occu- 
pied by  a  foreign  power,  about  2  miles  in  extent.  Absolutely  useless 
to  its  possessor,  it  was  a  serious  inconvenience  to  us,  because  male&ctors 
constantly  escaped  over  the  border  and  could  not  be  brought  to  justice. 
During  the  war  this  district  was  taken  by  us  and  became  a  part  of  our 
great  dependency.  But  when  the  terms  of  peace  were  arranged,  our 
Minister  for  Foreign  Affairs,  in  total  ignorance  of  its  position  and  of  the 
importance  of  its  retention,  ceded  it  to  the  power  that  had  previously 
held  it.  He  did  so,  thinking  it  was  a  small  West  Indian  island  of  no 
consequence.  Thus  the  inconvenience  to  the  proper  administration  of 
the  country  was  continued. 
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A  much  more  leoent  instance  of  the  urgent  need  that  a  knowledge 
of  geography  shonld  be  possessed  by  our  rulers  is  shown  in  the  case  of 
the  Ohnmbi  valley,  respecting  which  Sir  Frank  Yonnghnsband  made  a 
well-considered  treaty  arrangement  with  the  ruling  lamas  of  Tibet. 
This  excellent  clause  in  the  treaty  was  disallowed,  and  its  adoption  was 
censured  at  home,  because  ministers  were  ignorant  of  the  position  and 
history  of  the  Chumbi  valley  and  of  the  race  to  which  its  inhabitants 
belong.  They  thought  it  was  in  Tibet.  It  had  been  occupied  for  some 
years  by  aggressive  lamas,  but  it  is  entirely  on  the  Indian  side  of  the 
Himalayas,  wedged  in  between  Sikkim  and  Bhutan,  and  the  inhabi- 
tants are  not  Tibetans.  This  disastrous  reversal  of  a  wise  and  far-seeing 
arrangement  is  detrimental  to  the  interests  of  our  Indian  Empire. 
Blunders  of  this  nature  will  not  be  committed  in  the  future  by  ministers 
who  have  gone  through  courses  of  geographical  study  under  Mr.  Yule 
Oldham  and  Dr.  Haddon  or  their  successors. 

In  commerce  the  consequences  of  a  want  of  thorough  geographical 
knowledge  is  quite  as  disastrous  as  it  is  in  politics.  A  merchant,  a 
shipowner,  or  a  planter  will  take  care  to  have  a  thorough  knowledge  of 
geography  if  he  understands  his  own  interests.  The  products  of  all  the 
countries  of  the  Earth,  and  their  requirements  when  transplanted  from 
one  region  to  another,  should  be  understood  by  men  occupied  in  such 
pursuits.  This,  of  course,  involves  an  intimate  knowledge  of  the 
climatic  conditions,  the  requirements  as  regards  aspect,  and  the  habits 
essential  to  the  sucoessfal  treatment  of  each  product  down  to  the 
minutest  detail.  The  vanilla  plant  is  fructified  by  an  insect.  It  was 
thought  a  great  thing  to  transplant  the  vanilla  from  the  West  to  the 
East.  But  the  plant  would  not  fructify.  The  little  fact  about  the 
insect,  beautifully  described  by  Darwin,  I  think,  was  not  known. 
The  vanilla  plant  in  the  East  is  now,  I  believe,  brought  to  perfection 
artificially. 

One  of  the  most  interesting  points  connected  with  commercial 
geography  has  been  the  transference  of  animal  and  vegetable  products 
from  one  region  to  another,  where  the  environment  is  equally  adapted 
to  enable  them  to  thrive.  For  it  is  obvious  that  the  success  of  such 
enterprises  necessitates  a  thorough  knowledge  of  geography  in  all  its 
branches.  Even  centuries  ago,  in  undertaking  such  work,  those  who 
succeeded  owed  their  success  to  having  carefully  considered  geographical 
conditions. 

By  far  the  greatest  and  most  important  examples  of  successful  inter- 
change of  products  is  that  which  took  place  between  the  old  and  the 
new  world.  The  old  Inoa  historian,  Garcilasso  de  la  Vega,  gives  us 
most  interesting  details  respecting  the  introduction  of  old-world 
products  into  Peru  and  Chile:  wheat  and  barley,  the  vine  and  the 
olive,  garden  vegetables,  the  sheep,  the  pig,  the  cow,  and  the  horse. 
The  introduction  of  the  horse  into  South  America  is  specially  interesting, 
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beoftnae  it  altered  the  habits  of  a  whole  people.  There  had  been  a  horse 
in  America  in  geological  times;  indeed,  the  horse  appears  to  have 
origrinated  in  Amerioa.  But  it  had  disappeared  long  before  the  days  of 
Colnmbns.  Yet  the  pampas  of  Argentina  and  the  prairies  of  the  north 
are  regions  peculiarly  adapted  for  a  rearing-gronnd  for  horses.  Well, 
the  people  of  those  pampas  and  the  Patagonians  had  no  horses.  They 
had  to  resort  to  stalking  with  bows  and  flint-headed  arrows,  dressing 
themselves  to  resemble  their  prey,  and  stealthily  creeping  from  bush  to 
bush  to  get  within  shot  of  the  ostrich  or  the  swift  gnanaoo.  In  1540 
Mendoza  landed  a  few  horses  at  Buenos  Ayres.  Scarcely  forty  years 
had  passed  away  before  the  great  navigator,  Pedro  de  Sarmiento,  met 
with  mounted  Patagonians  on  the  shores  of  the  Straits  of  Magellan. 
In  one  generation  they  had  changed  their  whole  manner  of  life.  From 
stealthy  stalkers,  creeping  on  foot  to  reach  their  prey,  they  had  become 
expert  horsemen,  riding  down  their  quarry  in  the  open,  and  hurling  the 
hdoM  or  the  lasso.  Such  are  the  changes  effected  by  the  introduction  of 
products  from  the  old  to  the  new  world. 

Perhaps  even  greater  benefits  have  resulted  from  the  introduction 
of  American  products  into  the  old  world.  Indian  com,  potatoes,  and 
cassava  are  now  the  food  of  millions  of  old  world  races.  Tobacco  was 
unknown  before  Columbus  saw  the  natives  of  Ouba  smoking  in  the 
very  peculiar  way  he  describes.  Now  tobacco  appears  to  be  a  neoeesily 
throughout  the  old  world.  Chocolate  also,  vanilla,  and  several  priceless 
drugs  come  fit>m  America. 

The  introduction  of  the  quinine-yielding  chinchona  tree  from  Pern 
into  British  India  and  Java  is  an  example  of  the  necessity  of  a  careful 
study  of  geographical  conditions  to  ensure  the  success  of  an  enterprise. 
For  it  was  not  only  the  transplantation  of  a  tree  from  the  new  to  the 
old  world ;  it  was  also  the  conversion  of  a  wild  into  a  cultivated  plant. 
Consequently,  the  mountains  and  ravines  on  which  it  grows  wild  had 
to  be  studied,  as  well  as  the  climate  and  conditions  of  soil  and  aspect 
best  adapted  for  the  production  of  its  febrifuge  alkaloids  in  largest 
quantities,  and  the  special  surroundings  needed  for  the  different  species. 
Then  an  equally  careful  study  had  to  be  made  of  mountains  in  India, 
in  order  to  find  analogous  conditions  in  the  Nilgiris  and  other  parts  of 
the  western  Ghats,  and  in  the  mountains  of  Darjiling.  This  is  all, 
or  nearly  all  geographical  work,  and  through  it  an  important  result 
has  been  secured.  Fifty  years  ago  the  chinchona  trees  were  not 
cultivated.  They  grew  wild  in  the  depths  of  the  primeval  forests, 
where  they  were  searched  for  and  destroyed  for  their  bark.  Their 
total  destruction  was  only  a  question  of  time.  The  price  of  an  ounce 
of  quinine  in  London  was  10«. ;  in  India  it  was  much  more.  It  was 
entirely  out  of  the  reach  of  the  natives.  Fevers  raged  unchecked. 
Now  there  are  large  plantations  of  quinine-yielding  chinchona  trees 
in   British  India  and  Java.      The  price  of  an  ounce  of  quinine  in 
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London  is  only  1«.,  and  the  natives  in  India  can  obtain  the  febrifuge 
at  every  post-office  for  an  anna  (|rf.)* 

This  is  oommeroial  geography.  Similar  suocesses  might  be  told 
respecting  other  like  enterprises,  if  there  was  time.  It  must  suffice 
to  refer  to  the  India-mbber  trade,  because  of  the  great  demand,  which 
is  likely  to  increase  a  hundredfold  in  the  time  to  come.  The  rubber- 
yielding  trees  are  scattered  over  the  tropical  zones  of  both  hemispheres ; 
of  quite  different  degrees  of  merit,  also  belonging  to  different  families 
of  plants.  The  forests  of  Brazil,  Peru,  and  Bolivia  abound  in  the  very 
best  kind,  Hevea  elastiea,  the  Par4  rubber  of  commerce.  It  requires  a 
very  moist  soil  and  humid  climate.  The  OasHUoa  of  Central  America 
needs  different  surroundings.  The  Brazilian  Ceard.  rubber,  which  is 
good,  flourishes  in  a  dry  climate.  The  Landolfia  of  Africa  and  Ficus 
dastica  of  India  are  inferior,  but  fetch  a  good  price  owing  to  the  great 
demand.  All  grow  wild.  None  are  under  cultivation,  except  perhaps 
Hevea,  which  I  introduced  into  Burma  from  South  America.  I  hear 
that  there  are  now  plantations  of  it  in  the  Malay  peninsula.  A  com- 
mercial geographer,  after  a  diligent  and  comprehensive  study  of  the 
subject,  might  make  a  fortune  in  the  rubber  trade  by  entering  upon 
a  well-conceivod  planting  enterprise. 

If  geography  is  a  necessity  for  the  trader  and  the  planter,  it  is  still 
more  essential  for  the  historian.  We  must  all  know  what  history  is 
without  it,  and  how  the  best  histories  are  those  which,  like  the  great 
work  of  Herodotus,  give  geography  its  proper  place.  Nothing  can  be 
finer  tl\an  the  account  of  the  Athenian  siege  of  Syracuse  by  Thucydides, 
owing  to  his  accurate  topographical  descriptions.  The  late  Mr.  Free- 
man lamented  the  absence  of  geography  in  his  education,  but  he  either 
took  a  geographical  expert  with  him  when  he  explored  the  battlefields 
he  had  to  describe,  or  consulted  one  afterwards. 

Mr.  Ytile  Oldham's  course  will  include  the  history  of  discovery. 
He  will  make  known  to  you  the  work  of  Eubruquis  and  Marco  Polo, 
the  labours  of  Prince  Henry  the  Navigator,  and  the  voyages  of  Columbus, 
Yasco  da  Gama,  and  Magellan.  We  also  entertain  the  hope  that  he 
will  introduce  to  you  the  work  of  a  less-known  but  still  eminent  navi- 
gator, 9^  da  Mosto,  and  that  he  will  yet  find  time  to  edit  the  journal 
of  that  worthy,  and  give  it  to  us  in  an  English  dress. 

Geography  derives  much  of  its  charm  from  the  stories  of  discovery 
and  exploration  which  illustrate  its  records  and  serve  as  glorious  incite- 
ments to  farther  effort.  England  owes  much  to  her  explorers  by  land 
and  sea,  her  pre-eminence,  her  colonial  empire,  and  her  commerce. 
Every  Englishman  should  be  conversant  with  their  aspirations  and 
with  their  deeds,  not  deriving  his  knowledge  from  meagre  abstracts, 
but  from  their  own  words,  where  they  have  been  preserved,  if  not  from 
contemporary  accounts. 

A  public  service  of  considerable  importance  has  been  performed  by 
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Mr.  Maoklehose^  the  printer  to  the  Glasgow  University,  in  having 
brought  the  groat  work  of  Haklnyt  within  reaoh  of  everybody 
in  twelve  handy  ootavo  volumes.  Before  this  new  edition  was 
pnblished  the  oontents  of  the  ooetly  folios  were  inaooessible  to  the 
great  majority  oi  readers.  It  has  been  truly  said  that  Hakluyt's 
'  Prinoipal  Navigations '  is  the  real  English  epia  It  is  the  story  of  the 
noblest  work  of  our  noblest  men.  It  is  an  inexhaustible  reoord  of 
information,  of  glorious  deeds  by  flood  and  field,  of  disooveries  gallantly 
made  and  modestly  told,  of  sufferings  bravely  &oed,  of  efforts  often 
orowned  with  sucoess  sometimes  doomed  to  failure,  always  stubbornly 
and  resolutely  made,  of  chivalrous  endeavours,  and  of  great  and  most 
valuable  services.  Few  can  rise  from  its  perusal  without  feeling  a 
glow  of  enthusiasm,  and  a  longing  to  emulate  such  deeds. 

It  is,  therefore,  right  that  the  history  of  geography  and  the  history 
of  geographical  discovery  should  be  included  in  the  courses  of  instruction. 
They  supply  that  food  for  the  imaginative  faculty,  that  romantic  interest, 
without  which  the  study  of  geography  would  be  useful  aud  instructive 
indeed,  but  would  want  that  zest  which  makes  it  a  favourite  pursuit. 
With  the  setting  of  great  deeds  of  derring-do,  of  stories  of  martyrdom 
for  country  and  for  science,  the  picture  is  made  perfect,  the  study  is 
made  complete. 

I  have  striven,  in  a  short  time,  to  bring  to  the  notice  of  those  present 
the  great  value  of  geography  both  as  a  study,  and  as  a  body  of  know- 
ledge which  is  necessary  to  accoutre  a  worthy  aspirant  to  fame  and  to 
success  in  any  profession  he  may  select.  I  have  endeavoured  to  arouse 
an  interest  in  all  the  various  branches  of  a  great  subject,  and  if  I  have 
been  so  fortunate  as  to  have  succeeded,  I  shall  be  more  than  repaid.  It 
is  my  earnest  hope  that  the  courses  of  geographical  instruction  during 
this  term  may  inaugurate  a  vigorous  seeking  for  knowledge,  and  win 
for  geography  its  proper  place  at  Cambridge. 


OSCILLATIONS    OF    SHORE-LINES.* 

By  Professor  Dr.  FRIDTJOF  NAKSBN. 

Views  have  differed  much  as  to  the  variations  of  oceanic  level,  or 
rather  of  the  shore-line  of  the  continents,  during  geological  ages.  It 
seems  to  be  a  common  opinion  that  the  continental  coasts  have  even 
recently  been  subject  to  great  permanent  changes  of  level :  at  some 
places  they  have  been  much  elevated,  whilst  at  others  they  have  been 
depressed,  and  they  still  remain  at  these  different  levels. 


*  ReBcarch  Department,  March  28, 1905.    Diagrams,  p.  708. 
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I  believe  a  thorough  syatematio  investigation  of  the  question  must 
prove  that  this  view  is  not  oorreot,  for  there  are  many  and  strong 
evidences  that  the  mean  level  of  the  continental  shore-lines  have  for 
long  geological  periods  past  been  very  nearly  the  same  as  to-day  over 
vast  regions  of  the  Earth. 

The  best  evidences  for  settling  the  qnestion  of  the  level  of  the  shore- 
line daring  past  periods,  are  the  coastal  platforms  and  terraces  formed 
by  the  so-called  marine  denudation  (i.e.  marine  and  atmospheric  erosion 
combined).  I  shall  especially  mention  two  great  features  of  this  kind 
existing  along  the  Norwegian  coast,  viz.  the  co<i8t  platform  (strand-flat) 
near  present  sea-level,  and  the  contineiUal  sJuif^  some  hundred  feet  or 
more  below  it. 

The  coast  platform  is  a  very  characteristio  feature  along  the  whole  of 
the  Norwegian  coast  from  Ohristiania  to  Finmarken,  forming  as  it  does 
the  almost  continuous  belt  of  low  islands  and  skerries  (the  SkjaBrgard). 
The  coast  platform  is  situated  between  100  feet  below  present  sea-level 
and  100  feet  above  it.  Its  level  is  almost  exactly  uniform  along  this 
considerable  distance,  extending  over  more  than  twelve  degrees  of 
latitude.  It  is  in  some  places,  e.g.  oS  the  coast  of  Nordland,  between 
Drontheim  and  Lofoten  islands,  very  broad,  as  much  as  40  miles,  or 
even  more. 

Its  very  conspicuous  level  is  almost  perfectly  horizontal,  sloping 
only  a  few  minutes  seawards.  It  is  a  remarkable  &ct  that  a  similar 
coast  platform  does  not  seem  to  exist  along  the  coast  of  Finmarken  (east 
of  Soro),  where  the  coastal  rocks  are  comparatively  soft.  It  is  similarly 
remarkable  that  Shetland  and  the  Faaroes  have  no  coast  platform,  and  on 
Iceland  it  is  but  slightly  and  imperfectly  developed,  although  the  marine 
denudation  in  these  places  is  very  considerable.  Along  the  west  coast  of 
Scotland  there  is  only  an  imperfect  coast  platform,  to  judge  from  the 
charts.  The  broad  Norwegian  coast  platform  was  chiefly  formed  after 
the  valleys  and  fjords  had  been  carved  to  a  very  great  extent.  Broad 
level  platforms  of  this  kind  cannot  be  cut  by  marine  denudations  on 
an  undissected  coast,  and  Bichthofen's  plain  of  marine  denudation 
(Abrasions-flache)  can  never  be  formed  to  any  great  extent.  In  the 
extremely  shallow  sea  over  a  submerged,  nearly  horizontal,  and  undis- 
sected coast  platform,  the  force  of  the  waves  would  be  broken  long 
before  they  reached  the  shore ;  and  besides,  there  would  be  little  oppor- 
tunity for  the  waste  to  be  washed  away  into  deeper  waters.  On  a  coast 
deeply  dissected  by  Qords  and  inlets,  the  conditions  are  entirely  different. 
The  line  of  attack  of  marine  denudation  is  immensely  increased,  the 
waste  is  easily  washed  into  the  deeper  channels  and  Qords.  The  waste 
on  land,  on  the  small  islands  and  promontories,  has  a  short  way  to  travel 
to  reach  the  sea,  and  thus  the  rate  of  atmospheric  erosion  is  much 
increased. 

The  coast  platform  of  Norway  was  probably  formed  during  glacial 
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and  inter-glaoial  times ;  it  has  not  changed  much  in  post-glaoial  time, 
and  is  probably  to  no  great  extent  a  pre-glacial  formation. 

There  have  been  nnmerous  oscillations  of  sea-level  or  shore-line 
daring  the  formation  of  this  platform,  and  this  is  the  reason  why  it  is 
not  seen  above  present  sea-level  where  the  coastal  rooks  are  compara- 
tively soft  {e.g,  Finmarken,  Fasroes,  Iceland),  or  where  the  marine 
denndation  is  particularly  active  (e.^.  Shetland,  Faoroes),  for  there  the 
platform  has  been  eroded  down  to  near  the  lowest  situations  of  the  shore- 
line daring  these  oscillations,  even  though  it  may  have  lasted  only  for  a 
comparatively  short  time. 

The  conHnental  shelf  along  the  Norwegian  coast  varies  a  great  deal  as 
to  depth  and  width.  It  is  at  some  places,  e.g.  oS  the  Bomsdal  coast  and 
Lofoten  islands  and  Yestralen,  high  and  narrow,  lying  at  a  mean  depth 
of  about  200  or  300  feet,  while  at  other  places,  especially  ofif  the  Nord- 
land  coast  (between  Drontheim  and  Lofoten)  and  north  of  Finmarken, 
it  is  very  broad  and  deep,  lying  between  700  and  900  feet  below  sea- 
level. 

The  continental  shelf  must  either  have  been  cut  in  solid  rock,  or  is 
formed  by  coastal  deposition  of  continental  waste. 

Along  the  Norwegian  coast  the  shelf  is  evidently  to  a  very  great 
extent  cut  in  solid  rock,  for — 

(1)  It  is  high  and  narrow  where  the  coast  is  composed  of  hard 
primary  rocks,  while  it  is  lower  and  much  broader  wherever  the  coastal 
rocks  are  softer. 

(2)  The  existence  of  longitudinal  and  transverse  submarine  valleys 
on  the  shelf,  evidently  conditioned  by  the  geological  structure  of  the 
underlying  rock,  proves  that  the  shelf  has  not  been  so  much  filled  up 
with  sediment  as  to  extinguish  the  sculpturing  of  these  rocks. 

(3)  The  fact  that  in  other  neighbouring  seas  submarine  plateaux 
and  banks  exist  far  from  the  coasts,  and  situated  exactly  in  the  same 
level  as  the  continental  shelf,  is  of  importance  in  this  connection,  for 
these  banks  cannot  have  been  foimed  by  any  coastal  deposition  of 
waste.  Their  remarkably  horizontal  levels  must  have  been  formed  by 
denudation.  As  examples  of  such  submarine  plateaux  may  be  men- 
tioned the  Faaroe  bank  (south  of  the  Faeroes),  Bookall  bank.  Porcupine 
bank,  Newfoundland  bank,  etc. 

(4)  Kocky  islands  occur  far  out  to  sea  on  the  continental  shelf 
(e.g.  off  the  north-west  ooast  of  Scotland,  where  we  have  Sulisker,  North 
Rona,  eta)  to  prove  that  the  platform  of  the  shelf  must,  to  some  great 
extent,  be  composed  of  solid  rock. 

(5)  Hard,  rooky  bottom  has  actually  been  found  by  soundings  in 
many  places  on  the  continental  shelf  off  the  Norwegian  ooast,  off 
Iceland,  etc. 

(6)  The  very  steep  slopes  at  several  places  along  the  margin  of  the 
Norwegian  continental  shelf  (e.g.  north  of  Lofoten  islands)  could  hardly 
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exist  nnless  the  shelf  was,  to  a  very  great  extent,  built  up  of  solid 
rock. 

(7)  The  plane  of  the  continental  shelf  forms  in  a  profile  a  very 
conspicuous  incision  in  the  slope  of  the  continent,  and  the  coast  is 
bounded  by  a  very  steep  and  abrupt  descent  towards  the  surface  of  the 
continental  shelf. 

All  these  evidences  prove  that  the  continental  shelf,  to  a  very  great 
extent,  must  be  built  up  of  rock,  and  must  actually  have  been  cut  back 
by  erosion.  But  at  the  same  time  the  continental  shelves  are  evidently 
also,  to  a  very  great  extent,  built  up  by  coastal  deposition  of  waste. 
The  relation  between  these  two  modes  of  formation  is  actually  much 
the  same  as  between  the  raised  shore-lines  cut  in  solid  rock,  and  the 
raised  beaches  and  terraces  built  up  of  Iqpse  materials  along  the  Nor- 
wegian and  Scotch  fjords.  The  lines  of  the  old  sea-levels  very  often 
run  continuously  from  the  one  kind  of  these  formations  to  the  other. 

As  the  continental  shelf  is  cut  in  solid  rock  to  a  very  great  extent, 
its  present  surface  cannot  have  been  developed  at  present  sea-level,  but 
during  times  when  the  shore-line  was  much  lower.  The  history  of 
formation  of  the  continental  shelf  has  probably  largely  been  much  the 
same  as  that  of  the  coast  platform.  It  has  similarly  been  formed  along 
a  much  dissected  coast.  To  some  extent  it  may,  however,  also  have 
been  developed  as  a  peneplain.  The  continental  shelf  must  have  been 
formed  during  periods  of  vertical  oscillation  of  the  shore-line,  and,  in 
a  similar  way  as  we  saw  above  has  been  the  case  with  the  coast  plat- 
form, the  continental  shelf  has  been  cut  to  its  lowest  levels  during 
these  oscillations  where  the  coastal  rocks  were  comparatively  soft,  or 
where  the  marine  denudation  was  most  active. 

It  is  a  striking  fact  that,  at  least  to  some  extent,  the  continental 
shelf  is  very  often  developed  to  its  greatest  width  in  those  regions 
where  storms  are  most  numerous  and  severe.  It  is  in  this  connec- 
tion also  worth  mentioning,  that  the  e£fect  of  wave-erosion  on  a  coast  is 
proportional  to  something  between  the  third  and  the  sixth  power  of  the 
velocity  of  the  wind.  The  continental  shelf,  as  well  as  the  coast 
platform,  consequently  prove  that  changes  have  occurred  in  the  situa- 
tion of  the  shore-line  and  the  sea-level.  Is  it  not  possible  that  these 
changes  have  chiefly  been  caused  by  a  gradual  rise  of  the  ocean  level  ? 

The  submarine  fjords  and  valleys  have  evidently  been  opened  or 
re-opened  after  the  continental  shelves  were  developed  to  their  present 
form.  These  submarine  valleys  descend  below  the  levels  of  the  shelves 
while  crossing  them,  and  they  thus  disprove  the  above  explanation. 
As  examples  may  be  mentioned  the  system  of  submarine  valleys 
of  the  Barents  sea,  of  the  Norwegian  coast,  of  the  Faeroes,  Iceland, 
Greenland,  America  (the  Hudson  submarine  channel),  Europe,  and 
even  of  Africa. 

As  an  evidence  that  the  sea-level  has  at  some  not  very  remote 
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period  been  lower  than  now,  may  also  be  mentioned  the  snbmarine 
ridge  extending  from  Scotland  to  the  Faoroes  (Wyrille-Thomson  ridge), 
from  thenoe  to  Iceland,  thence  to  Greenland  (and  perhaps  also  from 
Greenland  to  Baffin  Land).  This  ridge  has,  it  seems,  very  nniform 
depths,  varying  between  200  and  250  fathoms,  and  it  is,  in  my  opinion, 
probable  that  the  surface  of  this  ridge  marks  an  ancient  sea-level, 
towards  which  the  ridge  was  cut  down  by  a  very  active  erosion 
(marine  denndation  and  atmospheric  erosion  combined).  On  the  side 
slopes  of  this  ridge  traces  of  submarine  valleys  probably  exist,  indicating 
that  the  shore-line  was  once  even  considerably  lower. 

We  have,  as  it  is  seen  above,  strong  evidences  to  prove  that  the 
level  of  the  shore-line  has  oscillated  much  below  as  well  as  also  above 
the  present  shore-line,  along  most  continental  coasts,  during  reoent 
geological  periods.  But  it  is  a  very  important  and  striking  fact  that, 
in  spite  of  these  great  oscillations,  the  shore-line  along  nearly  all  coasts 
is,  at  the  present  moment,  very  much  at  the  same  level  as  it  has  been 
during  by  far  the  greater  part  of  recent  geological  periods,  as  is  proved 
by  the  extensive  continental  shelves,  by  the  coast  platform  in  Norway, 
as  also  by  the  extensive  continental  plains  of  Asia,  Europe,  and  America, 
the  mean  level  of  which  approach  present  sea-level.  In  fact,  nearly 
one-half  or  41  per  cent,  of  the  continental  surface  of  the  Earth  stands 
between  650  feet  below  and  650  feet  above  present  sea-level. 

What  is  the  cause  of  the  above  oscillations  of  level?  Is  it  the 
ocean-level  which  has  changed,  or  are  the  oscillations  due  to  movements 
of  the  crust  ? 

In  Norway  we  find  the  coast  platform  without  interruption  situated 
very  nearly  at  its  original  level,  and  only  slightly  elevated  above 
the  sea,  although  the  same  coast-line  has  in  post-glacial  times  been 
depressed  in  some  places,  e,g,  in  Nordland,  380  feet  below  present 
sea-level,  while  at  other  places  very  much  less,  e,g,  in  Lofoten  only 
30  to  60  feet.  The  coast  has  consequently,  in  spite  of  this  great 
difiference  in  its  depression,  been  afterwards  elevated  almost  exactly 
to  its  original  level  which  it  had  before  it  was  depressed.  This  seems 
to  prove  that  the  land  or  the  crust  has  a  remarkable  tendency,  after 
disturbances  of  its  level,  to  return  to  a  certain  mean  position  of  equi- 
librium ;  the  explanation  in  this  case  being,  in  my  opinion,  that  it  was 
the  weight  of  the  ice-cap  during  the  last  glacial  epoch  which  pressed 
the  land  down,  and  when  the  weight  of  the  ice  was  removed  the  cmst 
gradually  re-assumed  its  former  level. 

In  a  similar  way  we  have  probably  to  explain  the  fEUst  that,  for 
instance,  submarine  river-valleys  cross  the  continental  shelves  and 
descend  to  comparatively  great  depths,  although  these  valleys  have 
evidently  been  opened  or  re-opened  after  the  present  shelf  was  formed. 
The  disturbances  of  level  during  which  these  valleys  were  formed 
may  have  lasted  for  comparatively  short  periods,  and  when  the  strain 
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oausing  the  disturbances  was  removed  the  crust  re-assnmed  its  original 
position  of  equilibrinm. 

Bat  apart  from  this  we  have,  however,  also  to  contend  with  the 
fact  that  the  continental  shelves  almost  all  over  the  world  stand  very 
mnoh  at  the  same  depth,  varying  mostly  between  300  and  480  feet 
below  present  sea-level.  This  important  fact,  as  well  as  the  evidences 
borne  out  by  the  coral  islands  and  other  things,  seem  to  indicate  that 
the  level  of  the  ocean  has,  on  the  whole,  risen  somewhat  during  late 
geological  times.  

The  followlDg  discussion  took  place : — 

Sir  Archibald  Gbikib  :  I  have  listened  with  great  interest  to  the  discourse  of 
my  old  friend  Dr.  Nansen,  and  I  have  also  had  the  advantage  of  reading  the  book 
to  which  he  referred,  namely,  the  fourth  volume  of  his  report  of  his  North  Polar 
Expedition.  So  ftu:  as  I  have  been  able  to  follow  him  to-day,  and  to  gather  from 
the  reading  of  his  book,  I  should  imagine  that  the  continental  shelf  in  Norway,  as 
with  us  here,  must  be  a  very  old  story.  It  seems  to  me  Dr.  Nansen  is  right  in 
believing  that  this  shelf  marks  no  particular  coast-level,  but  has  been  eroded  during 
numerous  oscillations,  when  both  marine  and  Bub-a3rial  denudation  came  into  play. 
This  submarine  feature  is  only  one  of  a  series  of  similar  platforms  of  older  date 
which  form  part  of  the  land.  An  instance  of  these  more  ancient  terraces  may  be 
seen  in  Norway,  where  the  great  platform  on  which  the  snowfields  lie  is  evidently 
an  extremely  old  continental  shelf  that  has  been  cut  down  in  all  directions  until 
only  fragments  of  it  are  left.  In  the  same  way  in  Wales,  as  Sir  Andrew  Bamsay  • 
loDg  ago  showed,  the  general  upward  limit  of  the  hills  of  South  Wales  ends  off 
along  a  line  which  he  described  as  a  plain  of  marine  denudation.  Again,  in  the 
Southern  Uplands  of  Scotland  we  have  only  to  climb  to  the  top  of  some  central  hill 
to  see  how  uniformly  the  hills  end  off  in  one  general  plain  which  has  been  cut 
across  the  edges  of  the  strata.  In  the  Highlands  also,  among  ancient  crystalline 
rocks,  some  portions  of  a  similar  but  more  elevated  plain  are  so  flat  and  so  exten- 
sive at  a  height  of  3000  feet  as  to  be  fit  for  a  racecourse.  But  outside  these  frag- 
mentary areas,  which  at  a  distance  appear  as  flat- topped  hills,  the  old  tableland 
has  been  deeply  trenched  into  valleys,  with  narrow  ridges  between.  I  have  listened 
also  to  Dr.  Nansen's  remarks  about  the  inequality  of  movement  in  the  oscillations. 
I  quite  agree  that  these  movements  were  not  due  to  any  change  in  the  mere  sur- 
face of  the  oceanic  level,  but  to  some  unequal  movement  of  the  land.  But  I  am 
afraid  I  cannot  share  his  belief  that  changes  in  the  volume  of  the  ice  of  the  Ice  Age 
will  explain  the  depression  or  elevation  of  the  land.  I  should  just  as  soon  believe 
my  friend  Dr.  Nansen  is  depressed  by  wearing  a  hat  and  is  elevated  by  taking  it 
off.  It  seems  to  me  that  the  thickness  of  the  Earth's  crust  is  fitr  too  great  to  have 
its  stability  affected  by  the  most  colossal  ice-sheet  that  can  be  reasonably  conceived 
to  have  ever  rested  upon  it. 

Sir  John  !Murbat  :  I  have  listened  with  very  great  pleasure  to  this  interesting 
paper. .  There  are  a  great  many  points  that  may  be  referred  to.  I  should  like  to 
say  a  word  or  two  about  the  Wy  ville  Thomson  ridge,  where  I  spent  two  seasons 
dredging  and  sounding  with  Captain  Tirard.  At  the  present  time  that  ridge  is  at  an 
average  level  of  about  250  fathoms,  and  about  5  to  10  miles  across.  There  you  dredge 
up  fragments  of  stones  of  very  condderable  dze.  I  still  have  all  these  stones  in  Edin- 
burgh, a  very  large  collection.  The  top  of  that  ridge  is  being  denuded  at  the  present 
time,  in  my  opinion,  for  on  the  top  you  never  get  any  sand  or  mud,  but  on  dredging 
down  the  slopes  to  the  north  and  south  you  get  finer  and  finer  gravel,  and  ultimately 
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yoQ  get  down  to  the  mud.  The  pMrtides  on  the  northern  side  h&ve,  I  helieye^heen 
deriyed  from  the  top  of  that  ridge.  You  haye  glauconite  forming,  and  a  typical  con- 
tinental depodt  on  both  sides  of  that  ridge.  This  is  one  of  the  deepest  places  that  I 
know  of  where  there  is  good  eyidence  that  marine  erosion  is  going  on  in  deep  water. 
The  tidal  waye  trayels  up  the  North  Atlantic,  and  on  approaching  the  Wyyille 
Thomson  ridge  the  wave  is  confined,  so  that  it  mshes  across  that  ridge  at  a  rate 
that  carries  all  fine  particles  firom  the  top.  On  the  top  of  that  ridge  we  find  rock 
fragments  showing  glacial  markings,  proving  they  must  have  been  carried  at  some 
time  or  other  by  ice.  There  is  a  relation  between  the  depth  of  the  continental  shelf 
and  the  violence  of  the  storms  to  which  the  coast  is  exposed.  At  the  present  time  I  am 
engaged  in  the  examination  of  a  very  large  collection  of  rocks  and  stones  and  muds 
that  have  been  dredged  on  the  Agulhas  bank  off  South  Africa,  and  there  you  find  this 
continental  shelf  deeper  than  in  most  other  r^ons  because  of  the  frequent  storms  in 
this  region.  In  fact,  the  depth  at  which  mud  commences  to  settle  and  accumulate 
on  the  sea  floor  marks,  in  many  places,  the  position  of  the  continental  shelf  at  the 
different  parts  of  the  coast.  I  do  not  know  why  Dr.  Nansen  should  come  to  the  con- 
clusion that  the  100-fathom  line  does  not  exist.  It  exists  as  well  as  any  other  line. 
He  means,  I  suppose,  that,  though  on  our  Eoglish  charts  we  generally  draw  in  that 
line,  it  does  not  mark  the  edge  of  the  continental  shelf.  But  he  has  not  stated  at 
what  depth  he  would  place  the  continental  shelf  in  various  regions  of  the  world, 
or  what  he  thinks  is  the  mean  depth.  With  respect  to  the  general  conclusions, 
I  believe  the  surface  of  the  sea  is  a  very  complicated  siu-face  indeed.  I  do  not 
believe  you  can  have  any  great  change  in  the  continents  without  producing  a 
slight  alteration  in  the  level  of  the  ooean  all  over  the  world.  Around  every  con- 
tinental shore  and  in  every  enclosed  sea  you  have  deposition  going  on.  Tou  have 
the  weight  on  the  solid  crust  increasing  there,  and  on  the  continents  you  have 
unloading.  Now,  it  is  this  that  produces,  or  rather  gives  direction  to,  differential 
movement  in  the  crust.  This,  I  believe,  has  always  tended  to  shove  up  the  de- 
posits which  are  laid  down  along  the  coast  and  in  continental  seas ;  the  deposits 
that  are  laid  down  within  200  miles  of  the  shore  have,  it  would  seem,  in  past  ages 
been  continually  pushed  up  into  dry  land.  In  this  way  the  continents  are  not 
constant  or  permanent ;  they  are  probably  the  most  unstable  parts  of  the  Earth's 
crust,  but  I  believe  the  areas  on  which  they  are  situated  to  be  permanent.  I  have 
listened  with  very  great  pleasure  indeed  to  Dr.  Nansen's  address. 

Bear-Admiral  Sir  W.  Whabtoh  :  I  would  only  say  that  I  entirely  agree  with 
Sir  John  Murray  as  to  the  very  great  depth  to  which  movement  of  the  material  at 
the  bottom  of  the  sea  may  take  place.  I  think  we  are  learning  more  about  it  every 
year,  and  there  has  been  evidence  that,  as  Dr.  Nansen  has  mentioned  in  his  book, 
the  movement  of  the  bottom  waters  would  certainly  roll  small  gravel  along  at  a 
depth  of  as  much  as  200  fathoms  and  more.  You  have  the  tide  and  yon  have 
the  heavy  gales,  and  I  think  it  is  extremely  difficult  to  limit  movement  to  any 
particular  depths  in  any  particular  place  unless  we  know  more  about  the  effect  <^ 
motion  of  the  sea  surface  than  we  do.  It  is  also  very  difficult  to  limit  the  depth 
at  which  the  coast  can  be  eroded.  Erosion  is  one  thing,  and  the  disturbance  and 
movement  downhill  of  the  eroded  material  is  another.  A  continental  slope  may 
be  built  up  to  a  very  great  depth  merely  by  moving  the  fine  materiaL  I  think 
Dr.  Nansen  refers  to  that  in  his  book,  but  I  understand  he  rather  wishes  to  limit 
it  to  depths  which  I  believe  are  very  much  exceeded. 

Sir  John  Mubrat  :  If  I  might  ask  a  question,  I  should  like  to  know  if  Dr. 
Nansen  attributes  any  effect  on  coast-lines  to  the  different  heights  of  the  tide  at 
various  parts  of  a  coast-line.  Take  the  Bay  of  Fundy,  for  instance,  where  the 
tide  rises  to  an  enormous  height,  but  not  nearly  so  high  at  the  opening  of  the 
bay. 
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Mr.  A.  Stbahan  :  I  may  say  that  when  I  entered  this  room  I  thought  there  would 
he  some  suhjeots  on  whioh  I  should  be  unable  to  agree  with  Dr.  Nansen,  but  I  am 
left  with  the  impression  that  he  has  established  many  points.  One  difficulty  I 
have  is  in  believing  that  so  large  an  amount  of  erosion  can  have  taken  place  in  so 
recent  a  period,  for  I  understand  that  the  coastal  shelf  has,  in  his  opinion,  been 
erodcid  in  immediately  pre-glacial  times.  Now,  in  our  own  case,  in  the  south-west 
of  England  we  have  a  pre-glaoial  and  a  post-glacial  coast,  both  visible  at  the 
present  moment,  and  the  amoimt  of  erosion  which  has  taken  place  between  the 
two  is  inconsiderable.  On  the  other  hand,  those  two  shore-lines  prove  a  point 
which  I  tlunk  will  be  of  great  interest  to  him.  They  prove  that  the  elevation 
of  the  land  above  the  sea  is  the  same,  within  a  few  feet,  now  as  it  was  in  pre- 
glacial  times.  The  amount  of  erosion  required  to  produce  a  coast  platform  may  be 
enormous,  and  may  result  from  renewal  of  erosion  at  different  periods.  Under  our 
feet  at  this  moment  we  have  such  a  platform,  at  a  depth  varying  from  1000  to  1200 
feet.  That  platform  is  nearly  horizontal,  so  nearly,  indeed,  that  an  express  train 
could  run  over  it  in  any  direction.  It  gradually  rises  to  the  west,  and  comes  into 
view  in  Somerset,  and  forms  Cornwall,  Devon,  and  parts  of  South  Wales.  .  There 
we  can  see  what  the  nature  of  the  platform  is.  It  is  composed  of  old  folded  rocks, 
turned  up  and  fractured  in  every  direction,  but  planed  off  to  a  level,  and  upon  that 
platform  rest  the  Oolites  and  the  Trias  and  various  other  secondary  rocks,  more  or 
less  horizontally.  In  the  one  case  they  have  been  washed  <^  it,  but  under  the  east 
of  England  they  still  remain  upon  it,  to  a  depth  of  1200  or  1300  feet.  Now,  the  point 
is  that  that  platform  is  inclined ;  it  is  100  or  200  feet  above  the  sea-level  in  the 
west  of  England,  and  is  from  1800  to  2000  feet  below  that  level  under  parts  of  the 
east  of  England.  This,  and  the  fact  that  the  platform  resulted  from  erosion 
during  a  succession  of  periods,  seem  to  roe  points  which,  on  Dr.  Nansen's  theory, 
require  consideration.  I  will  not  detain  yon  any  longer,  except  to  express  my  sense 
of  the  high  suggestiveness  of  Dr.  Nansen's  paper. 

Mr.  HuDLEBTON :  I  am  afraid  I  cannot  add  anything  to  the  discussion  beyond 
expressing  my  thanks  as  a  geologist  to  this  distinguished  oceanographer  for  the 
very  valuable  information  he  has  given  us  all.  There  is  one  question  which 
I  would  venture  to  ask  of  him,  and  that  is  with  reference  to  his  sections  in  the 
Yaranger  fiord.  I  gathered,  as  far  as  I  could  understand,  that  in  the  case  of  coast- 
platform  the  cutting  away  of  the  hard  rocks  is  equivalent  to  the  accumulation 
of  terraces  at  other  areas  on  the  coast,  and  I  should  wish  to  have  an  explanation  as 
to  how  far  that  coincides  with  the  section  whioh  he  showed  us  of  the  Yaranger 
fiord  itself.  The  coast-platform  is  represented  as  being  100  feet  below  the  level  of 
the  sea,  whereas  some  of  the  terraces  on  the  Yaranger  fiord,  as  we  know,  are  300 
feet  above  the  sea-level.  That  is  a  point  which  might  require  some  little 
explanation. 

Prof.  Hull  :  I  am  obliged  to  you  for  giving  me  the  opportunity  of  hearing  Dr. 
Nansen.  I  had  not  the  privilege  of  making  his  acquaintance  when  he  was  in  this 
country  on  former  occasions,  and  am  delighted  to  meet  him  now  and  to  oongrfitulate 
him  on  the  completion  of  that  magnificent  work  which  he  has  been  carrying  out  in 
the  Arctic  Begions.  I  must  say  the  description  of  the  polar  sea  is  a  perfect 
revelation  to  me.  When  I  was  engagcid  in  tracing  out  the  isobathio  lines  indicat- 
ing the  continental  shelf  along  the  coast  of  the  British  Isles  and  Europe,  I  never 
dreamed  that  we  should  have  its  representative  so  wonderfully  devdoped  as  it  has 
been  shown  to  be  by  the  author  of  this  paper  in  the  polar  sea.  This  marvellous 
continental  shelf  is  certainly  one  of  the  most  extraordinary  physical  features  on  the 
face  of  the  Earth,  or  rather  below  the  waters  of  the  sea ;  and  the  interest  of  it  is  that 
it  is  really  a  very  modem  discovery.    I  do  not  know  that  in  any  of  the  old  books 
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on  physical  geography  we  should  see  the  oontineDtal  shelf  mentioned  at  all ;  but 
now  it  has  taken  a  position  which  will  oblige  geographers  in  the  fiitore  to  recognize 
it,  and  gi^e  it  its  fair  and  proper  place  amongst  the  physical  features  of  the 
globe.  I  need  not  say  that  I  feel  very  much  gratified  that  Dr.  Nansen  has  been 
able  to  yerify  the  existence  of  the  old  river  valleys  crossing  transversely  the  conti- 
nental shelf  at  a  great  depth.  There  can  be  no  doubt  about  that  whatever ;  that 
he  has  found  them  in  the  Arctic  ocean  along  the  coast  of  Norway  completes  the 
evidence,  if  it  was  at  all  necessary  to  add  to  it  I  would  only  like  to  add  a  word 
with  regard  to  one  particular  point  to  which  Dr.  Nansen  referred,  and  that  is  the 
marginal  depth  of  the  continental  shelf.  In  tracing  it  on  the  Admiralty  charts 
I  found  that  the  100-fathom  contour  very  nearly  corresponded  with  the  steep 
and  sudden  descent  of  the  platform  along  the  British  Isles;  but  on  tracing  it 
further  south  along  the  coast  of  France,  Spain,  and  Portugal,  it  seemed  to  go  down 
to  the  200-fathom  isobath.  It  was  very  clear  that  there  was  a  difference  in  the 
depth  of  the  continental  shelf  margin  to  the  north  and  to  the  south  of  the  English 
OhanneL 

Dr.  Nahsbh  :  I  shall  try  to  make  a  few  remarks  in  order  to  answer  the  questions 
that  have  been  put  to  me.  With  regard  to  Sir  Archibald  Qeikie^s  remarks  as  to 
the  age  of  the  continental  shelf,  I  certainly  quite  agree  with  him  on  that  point ; 
I  believe  the  shelf  is  of  very  old  formation.  Now,  it  depends  upon  what  one 
means  by  old,  but  in  order  to  define  it  more  accurately,  I  should  say  it  goes  back 
to  the  beginning  of  the  Tertiary  period  at  least* 

Sir  Abohibald  Gbikib  :  Do  you  mean  for  all  the  world  over  ? 

Dr.  Nansen  :  Not  all,  for  I  have  tried,  especially  on  Iceland,  to  trace  it  out 
where  we  have  the  best  opportunity  of  judging  the  age,  because  we  know  compara- 
tively well  when  the  present  surface  of  Iceland  was  formed,  and  it  seems  to  go 
back  to  the  Miocene  period,  and  consequently  the  contiDental  shelf  of  Iceland  has 
been  formed  after  that  date.  Now,  the  continental  shelf  of  Iceland  is  perfectly 
the  same  as  the  continental  shelf  round  the  Fseroes  and  the  continental  shelf 
of  Norway,  and  it  is  crossed  in  a  similar  way  by  submarine  Qords.  The  Qorda 
have,  however,  a  somewhat  different  character  from  those  of  Norway,  but  that  is 
simply  owing  to  the  nature  of  the  rock.  The  Iceland  Qords  have  exactly  the  same 
character  as  the  Finmarken  fjords;  they  have  broader  outline.  The  Finmarken 
ones  are  cut  in  sandstone,  and  the  Icelandic  in  basalt,  while  the  Norwegian  are  cut 
in  primary  rocks  and  have  quite  a  different  character.  The  submarine  fjords  have 
also  perfectly  different  characters.  In  the  primary  rocks  they  have  deep  hollows 
in  their  inner  parts,  going  down  to  650  fathoms  in  the  Sogne  Qord,  and  in  the 
Hardanger  fjord  not  quite  so  much— 400  or  500  feithoms ;  while  in  the  Finmarken 
Qords,  as  well  as  in  the  Icelandic  Qords,  we  find  comparatively  small  depths  along 
the  whole  of  (he  Qords.  But  in  spite  of  this,  the  surface  of  the  continental  shelf  is 
very  nearly  standing  at  the  same  depth  in  these  different  regions.  Now,  I  will  at 
once  refer  to  the  questions  asked  by  Sir  John  Murray  and  Prof.  Hull  and  some 
others,  about  what  we  are  to  call  the  margin  of  the  continental  shelf.  This  margin 
is  a  very  difficult  thing  to  define,  because  its  depth  differs  much,  and  in  most  places 
we  have  several  levels.  If  we  go  to  Iceland,  for  instance,  we  find  the  continental 
shelf  traversed  by  broad  submarine  valleys,  and  the  level  of  the  shelf  edge  is  deeper 
off  these  broad  valleys  than  it  is  between  them.  The  ridges  between  the  sub- 
marine valleys  traversing  this  shelf  have  certainly  a  tendency  to  approach  a  depth 
of  about  100  metres,  that  is  50  fathomsi  and  actually,  I  think,  we  have  to  place 
the  upper  level  of  the  continental  shelf  of  Iceland  very  nearly  at  50  or  60  fathoms. 
I  believe,  also,  that  the  continental  shelf  of  Great  Britain  has  a  tendency  towards  a 
similar  leveL    Tou  have  off  the  north-west  coast  of  Scotland,  composed  of  primary 
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rock,  a  bank  or  a  platform  with  the  general  floor  standing  at  about  40  fathoms 
mean  level,  and  the  edge  very  nearly  at  about  60  fathoms.  The  best  way  of 
settling  where  you  have  the  shelf  s  edge  i^  not  to  trace  it  on  the  map,  but  to  trace 
it  on  sections,  where  the  vertical  scale  is  much  exaggerated.  Now,  for  instance, 
taking  a  section  from  Ireland  to  the  Porcupine  bank  (referring  to  diagram),  we  find 
that  only  a  short  distance  from  the  coast  the  sea-bottom  sinks  down  to  the  floor  of 
the  continental  shelf  at  about  50  or  60  fathoms ;  after  having  attained  this  depth 
it  slopes  extremely  gently  seawards  to  about  80  &thoms  (150  metres),  when  it 
again  descends  more  steeply  to  the  bottom  of  the  submarine  channel  inside  the 
Porcupine  bank.  Now,  I  say  the  place  where  this  slope  actually  makes  an  angle, 
that  I  call  the  edge  of  the  continental  shelf,  and  that  place  is  situated  very  nearly 
between  70  or  80  fathoms,  and  the  Porcupine  bank  rises  to  almost  exactly  the 
same  level.  There  you  have  not  the  100-fathom  line  as  the  margin  of  the  conti- 
nental shelf,  but  the  80-fathom  line  would  be  nearer.  If  we  go  south  of  Ireland, 
there  are  a  great  many  banks  with  depths  about  50  fathoms  or  even  less,  and  with 
depressions  and  channels  in  between. 

Prof.  Hull:  I  think,  if  you  would  pardon  me  for  a  moment,  that  is  the 
channel  of  the  old  river  valley. 

Dr.  Naksen  :  Tes,  but  these  banks  are  remnants  of  the  old  continental  shelf, 
and  they  indicate  the  original  level  of  that  shelf.  I  may,  as  examples,  mention 
the  Great  Sole  banks,  the  Little  Sole  banks,  Cockbum  bank.  West  bank,  etc. 
There  we  have,  I  believe,  actually  traces  of  an  old  sea-level  situated  very  nearly  at 
50  fathoms.  That  is  the  top  of  those  banks,  and  they  are  all  situated  approxi- 
mately on  the  same  level,  and  in  between  are  broad  channels  which  are  also  at 
certain  levels,  but  I  believe  that  these  channels  have  come  afterwards,  and  I 
believe  these  banks  are  actually  the  last  remuns  of  an  old  platform  which  has  to 
a  great  extent  been  cut  down  to  a  lower  level.  North  of  Scotland  the  edge  of  the 
continental  shelf  is  hardly  anywhere  situated  near  100  fathoms — ^it  is  mnch  nearer 
60  or  70  fathoms,  and  I  just  mentioned  the  high  platform  off  the  north-west  coast, 
on  which  a  great  many  rocky  islands  rise  above  present  sea-leveL 

Prof.  Hull  :  That  is  carrying  out  what  I  was  saying. 

Dr.  Nansbn  :  Just  so ;  that  is  the  same  thing  as  in  Norway.  Actually  the 
depth  of  the  margin  of  the  continental  shelf  differs  to  a  great  extent  with  the 
geological  structure  of  the  coast ;  that  is  a  very  important  point  to  me.  It  shows 
that  at  those  places  the  continental  shelf  cannot  be  altogether  built  up  by  loose 
materials,  but  some  part  of  it  must  have  been  formed  by  erosion.  If  that  is  the 
case,  that  it  has  been  cut  by  erosion  in  solid  rock,  we  are  obliged  to  accept  the 
fact  that  the  shelf  has  not  been  formed  at  present  sea-level,  but  at  a  lower  sea-level, 
for  whatever  we  mean  about  waves  and  currents  it  is  impossible  to  accept  the 
theory  that  currents  or  waves  would  be  able  to  erode  solid  rock  to  any  great  depth 
below  the  sea  surface,  except  on  such  very  exceptional  places  as  Sir  John  Murray 
mentioned.  I  admit  that  there  is  a  possibility  that  strong  currents  may  erode 
to  greater  depths  than  viraves.  I  have,  however,  constructed  a  current  metre  for 
measuring  the  currents  on  the  sea-bottom,  and  I  have  made  observations  with 
it  on  many  and  yery  exposed  places.  I  found  that  at  depths  of  about  70  metres 
(40  fathoms),  and  2  feet  above  the  bottom,  the  velocity  of  the  currents  was  no 
more  than  5  or  6  centimetres  per  second.  It  is  impossible  to  believe  that  rocks 
could  be  eroded  by  water-movements  like  that,  which  are  not  even  able  to  move 
ordinary  fine  sand.  If  you  examine  the  surface  of  the  continental  shelf  of  Norway, 
you  can  easily  see  where  the  current  is  sufficiently  strong  to  erode  and  where  it  is 
not,  because  the  material  changes  with  the  position — the  higher  parts  are  only 
gravel,  the  lower  parts  afe  fine  sand ;  and  the  lowest  part  is  clay  mixed  with  sand, 
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and  the  rery  lowast  is  almoet  purely  cky.  We  oome  to  the  ooncluBion  thai  the 
movements  of  the  water  disturb  the  sediments  on  the  bottom  at  depths  approaching 
100  fathoms  or  even  more,  bat  that  is  on  the  most  exposed  submarine  hills.  If 
you  have  a  great  submarine  {dain,  as,  for  instance,  the  platform  of  the  North  sea, 
you  will  find  clay  even  at  smaller  depths  than  that  But  then,  I  think,  it  is  quite 
impossible  to  imagine  that  the  submarine  erosion  should  be  able  to  cut  down 
a  platform  or  a  shelf  in  hard  rock  down  to  50  or  100  fathoms.  It  is  perfectly 
impossible,  in  my  opinion.  I  think  that  the  blocks  Sir  John  Murray  spoke  about 
on  the  Wyville  Thomson  ridge  are  fairly  easy  to  explain.  We  had  an  ice-cap 
covering  Scotland,  and  we  had  an  ice-cap  coveriug  the  Fnroes ;  the  blocks  may  have 
been  carried  to  their  present  localities  either  by  the  glaciers  themselves  or  more 
probably  by  icebergs.  I  do  not  think,  however,  we  could  accept  the  theory  that 
the  Wyville  Thomson  ridge  was  altogether  built  up  of  moraine  material  If  that 
was  possible,  it  would  certainly  be  easy  to  accept  the  theory  of  its  erosicm  at 
present  sea-level,  for  a  ridge  composed  of  loose  materials  is  comparatively  easily 
washed  away.  So  far  I  have  only  touched  upon  the  remarks  made  about  the 
formation  of  the  continental  sheR  I  tried  to  express  myself  as  clearly  as  possible 
that  I  believed  the  continental  shelves  are  formed,  not  only  by  erosion,  bat  ahio  by 
coastal  deposition  of  waste.  I  think  they  are  greatly  formed  by  a  co-operation  of 
both  these  processes,  and,  consequently,  I  do  not  believe  that  idl  the  continental 
shelves  of  the  world  are  cut  in  solid  rock ;  many  of  them  may  be  to  a  very  great 
extent  built  up  of  coastal  deposits.  And  now  with  regard  to  the  theory  of  iBOStacy 
and  the  cause  of  the  vertical  oscillations  of  shore-line,  1  can  only  say  that  I  do 
believe  that  the  load  on  the  Earth's  crust,  or  the  removal  of  the  load,  would  cause 
movement  of  that  crust  exactly  in  the  same  way  as  it  does  with  an  ice-crust  on  the 
sea.  I  cannot  find  any  other  explanation  to  account  for  the  strange  (axit  that  the 
coast  jplatform  of  Norway  has  actually  been  depressed  and  submerged  to  a  very 
different  extent  at  different  places,  but  has  again  in  post-glacial  time  risen  to  its 
original  level  everywhere,  and,  moreover,  it  has  been  the  more  depressed  the  further 
away  from  the  margin  of  the  continental  shelf.  As  to  Sir  John  Murray's  question 
whether  it  was  possible  to  accept  a  theory  that  a  rise  of  the  elevated  shore-lines 
towards  the  interior  of  the  Qords  could  not  have  been  ^used  by  different  tides,  the 
tides  being  much  higher  in  the  inner  part  of  the  fiords  than  near  their  entrance,  I 
think  it  is  sufficient  to  remind  Sir  John  Murray  that  the  difference  in  the  height  of 
the  raised  shore-lines  in  the  same  fiords,  between  their  entrance  and  their  bottom, 
may  be  something  like  from  300  to  600  feet.  And  besides,  you  never  find  mucli 
tide  in  the  Norwegian  Qords;  they  are  very  different  from  the  Fundy  bay.  In 
these  narrow  fiords  the  tide  is  almost  killed.  We  have  no  other  way  to 
explain  the  gradual  rise  of  the  raised  shore-lines  towards  the  central  part  of 
the  land,  than  by  accepting  a  different  vertical  movement  of  the  crust.  It  has 
been  pointed  out  that  the  continental  shelf  was,  of  course,  formed  long  periods 
before  the  coast  platform.  I  never  said  that  the  continental  shelf  could  be  of 
glacial  formation,  but  I  do  believe  that  the  coast  platform  has  to  a  great  extent 
been  formed  during  or  between  glacial  periods,  because  we  hardly  find  it  in 
countries  which  have  not  had  an  ice  age.  We  find  it  along  the  Norwegian 
coast,  we  find  it  on  Spitsbergen,  we  find  it  on  Iceland  to  some  small  extent, 
and  we  find  it  well  developed  on  the  west  coast  of  (Greenland,  and  I  believe  we 
find  it  on  the  Newfoundland  coast ;  but  fetrther  south  we  find  very  littie  of  it, 
and  I  think  that  is  an  indication  that  it  may  have  had  something  to  do  with  the 
glaciation  of  the  land.  As  to  the  ancient  geological  pkins,  I  may  say  that  I  hare 
not  attempted  to  give  any  explanation  of  them.  I  have  only  spoken  of  the  plains 
now  existing  and  the  surfjEtce  of  the  Earth  as  we  see  it  to-day.    Of  course  during 
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ages  many  changes  have  taken  place  of  which  we  know  nothing.  Those  old 
geological  plains  have  hitherto  often  heen  explained  as  plains  of  marine  denudation. 
I  mnst  admit  I  do  not  believe  in  the  formation  of  extensive  plains  in  that  way ; 
I  do  not  believe  that  a  plidn  of  marine  denudation  can  be  formed  on  a  coast  of  solid 
rock  which  has  not  been  deeply  dissected,  because  if  yon  imagine  that  the  land 
were  gradually  sinking,  and  this  plain  was  being  formed  with  a  gentle  slope  no 
greater  than,  for  instance,  that  of  the  continental  shelf,  which  is  only  a  few  minutes, 
it  is  impossible  that  waves  could  travel  feix  across  sadh  a  submerged  shallow  plain. 
The  waves  would  simply  be  killed  near  the  outer  margin  of  the  plain,  and  you 
would  see  the  opposite  thing  go  on ;  you  would  see  building  up  of  beaches  instead 
of  the  formation  of  a  plain.  If  wo  should  get  an  extensive  plain,  it  would  require 
many  fiftvourable  conditions  and  a  great  number  of  vertical  oscillations  of  the  shore- 
line,  and  even  then  we  could  not  get  a  nearly  horizontal  plain  sloping  only  a  few 
minutes ;  the  plain  thus  formed  by  marine  denudation  on  a  not  dissected  coast  must 
slope  many  degrees.    Mr.  Huddleston,  I  believe,  referred  to  the  Hardanger  fjord  ? 

Mr.  HuDDLEBTOK :  No ;  the  Yaranger  Qord. 

Dr.  Nanbbn  :  I  did  not  speak  about  the  Yaranger  fjord,  but  the  Hardanger. 
The  Yaranger  Qord  is  of  a  very  different  type.  The  terraces  must  be  distinguished 
from  the  coast  platform,  as  they  are  very  different  formations  from  the  same  hito 
period  as  the  raised  beaches  and  shore-lines.  They  were  formed  long  after  the 
coast  platform,  while  this  was  submerged  in  post-glacial  times,  and  they  were 
raified  to  much  g;reater  heights ;  we  may  find  them  at  even  some  hundred  feet 
above  that  of  the  coast  platform. 

That,  I  think,  is  all  I  have  to  say,  except  to  thank  you  for  the  patience 
with  which  you  have  listened  to  my  explanations.  I  wish  particularly  to  express 
my  most  hearty  thanks  to  the  Council  of  the  Royal  G^eographical  Society 
for  this  opportunity  they  have  given  me  of  bringing  my  conclusions  before 
so  many  distinguished  scientific  men  who  have  made  so  many  important  dis- 
coveries in  geology  and  geography.  I  also  take  the  opportunity  to  thank  you 
for  the  great  sympathy  shown  me  in  my  work  in  many  ways  by  the  Boyal 
Geographical  Society,  and  I  can  assure  you  there  is  no  place  in  the  world  to  which 
I  like  to  go  better. 

The  Fbebident  :  I  think  we  may  take  this  opportunity  of  congratuUting  Dr. 
Nansen  on  the  appearance  of  those  splendid  volumes  giving  the  scientific  results  of 
his  great  Arctic  Expedition.  He  has  not  been  with  us  since  we  received  them.  I 
think  the  meeting  will  also  wish  to  express  its  sense  of  the  great  value  of  Dr. 
Nansen's  investigations,  some  of  the  results  of  which  he  has  given  us  this  after- 
noon in  a  most  interesting  paper,  which  was  followed  by  an  important  discussion. 
I  now  propose  that  we  all  pass  a  very  hearty  and  cordial  vote  of  thanks  to  Dr. 
Nansen  for  this  most  interesting  address. 

Dr.  John  S.  Owens  sends  the  following  statement  with  reference  to  Dr. 
Nansen's  paper  : — 

Referring  to  Dr.  Nansen's  theory  as  to  the  causation  of  the  "coastal  shelf 
being  connected  with  the  intermittent  loading  and  unloading  of  the  Earth's  crust 
by  the  ice-Ksap,  I  should  like  to  draw  attention  to  the  following  evidences  of 
flexibility  in  the  Earth's  crust  which  support  this  view. 

M.  d'Abbadie,  who  erected  a  delicate  nadirane  within  a  quarter  of  a  mile  of  the 
Bay  of  Biscay,  found  that  in  243  out  of  359  observations  the  pool  of  mercury  was 
tilted  towards  the  sea  at  high  water  or  away  from  the  sea  at  low  water.  In 
the  remaining  cases,  where  this  was  not  observed,  the  tilting  was  probably  eclipsed 
by  greater  local  warping  of  the  soil  due  to  other  causes.     Prof.  Mike  says  that  in 
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Japan  and  Q«rmany  slow  changes  in  position  of  a  horizontal  pendalum  have  been 
recorded  as  accompanying  changes  in  barometric  pressure.  And  Prof.  Darwin 
speaking  of  the  effect  of  atmospheric  pressure  on  the  Earth^s  crust,  considered  that 
when  the  barometer  is  very  high  we  are  at  least  8  inches  nearer  to  the  Earth's 
centre  than  when  it  is  very  low.  He  also  computed  that  with  the  ebb  and  flow  of 
the  tide  along  a  shore  like  that  of  Europe,  there  is  a  depresMon  of  the  sea-bed  under 
high  water  and  an  elevation  under  low  water,  due  to  the  loading  and  unloading  of 
the  crust,  and  a  corresponding  tilting  of  the  land  surface  adjoining  towards  or 
away  from  the  sea ;  and  he  considered  that  this  tilting^  due  to  the  tide,  may  be 
detected  up  to  100  miles  from  the  coast  Prof.  Milne  gives  the  following  instances 
of  alteration  of  level  due  to  varying  load  on  the  crust.  He  found,  while  experi- 
menting with  a  pendulum  in  Tokyo,  that  the  emptying  of  a  well  104  feet  away 
from  the  pendulum  station  of  about  2  tons  of  water  produced  a  tilt  of  1*36  second. 
He  also  found  that  a  horizontal  pendulum  at  Shide,  in  the  Isle  of  Wight,  oriented 
north  and  south,  invariably  crept  round  towards  a  valley  on  the  west  at  time  of 
rain,  owing  to  the  loading  of  this  yailey  by  the  water,  and  he  further  says  **  on  a 
hill,  change  of  leyel  may  be  due  to  the  accumulation  of  moisture  acting  as  a  dead 
weight  in  the  valley  below."  Mr.  H.  G.  Russell,  when  testing  the  Eater  pendulums 
at  Sydney,  proved  condnsively  that  even  the  addition  of  a  small  weight  produced 
a  measurable  depression  of  the  crust ;  a  man  and  a  boy  standing  near  a  delicately 
adjusted  pendulum  producing  large  deflections,  and  that  produced  by  a  7-lb.  weight, 
being  quite  appreciable.  Prof.  Turner  and  Prof.  Milne  measured  at  Oxford  the 
deflection  produced  in  a  pier  by  a  man  and  two  boys  moving  to  different  parts 
of  a  floor,  covered  by  concrete,  round  the  base  of  the  pier.  A  horizontal  pendulum 
may  be  set  swinging  by  standing  near  the  base  of  its  pier ;  and,  more  remarkable 
still,  Prof.  Milne  says  it  can  be  adjusted  by  shifting  the  position  of  a  10-lb.  weight 
on  the  concrete  floor  carrying  the  pier. 

All  these  deflections  are  small,  but  they  are  produced  by  small  weights,  and  seem 
to  indicate  a  certain  susceptibility  to  depression,  or  flexibility  in  the  Earth's  crust, 
which,  under  a  great  weight  like  that  of  a  thick  ice-cap  applied  for  a  long  period, 
might  amount  to  a  considerable  quantity. 


SURVEYS  AND  STUDIES  IN  UGANDA.* 

By  Lieut-Colonel  C.  DELMS-RADCLIFFE,  CM-G.,  M-Y-O. 

The  most  important  physical  feature  in  the  area  surveyed  west  of 
the  lake  is  the  Kagera,  the  largest  river  running  into  Lake  Victoria.  It 
rises  a  long  way  south  near  the  northern  end  of  Lake  Tanganyika,  and 
flows  nearly  directly  north  as  far  as  the  1st  parallel  south  latitude.  It 
.then  turns  abruptly  eastwards,  and  follows  the  first  parallel  more  or  less 
closely  until  it  reaches  the  lake  just  north  of  Mizinda  harbour.  As  £ar 
as  the  Mihingame  rapids,  about  70  miles  from  the  lake,  its  oourse  is 
obstructed  by  a  few  fall9,  slight  rapids,  and  rocks.  From  the  Mihingame 
rapids  to  its  mouth  it  is  easily  navigable  for  a  launch  or  small  steamer. 

•  Continued  from  p.  497.  In  the  November  number  of  the  Journal,  the  illustration 
on  p.  483  is  from  a  photograph  by  Dr.  Hodges ;  on  p.  485,  by  Captain  Bugmore,  D.a.o. ; 
cm  p.  487,  by  Colonel  Coles,  C.M.S.,  D.8.0. 


Digitized  by 


Google 


SORVETS  AND  STUDIES  IN  UGANDA.  617 

The  ohief  obstaoles  in  the  upper  part  are  the  Ammn  cascades,  the  Kansori 
falls,  and  the  Mihingame  rapids.  At  the  Ammn  cascade  the  riyer 
contracts  to  a  breadth  of  about  40  yards,  and  dashes  over  some  rocks  into 
a  broader  pool  20  feet  below.  Just  above  the  Kansori  falls,  which  are 
about  a  mile  above  Nsongezi,  the  river  is  divided  by  two  beautifully 
wooded  islands  into  three  ehannels ;  each  of  these  has  a  fall  or  two  of 
its  own,  hidden  by  the  overhanging  trees.  Just  below  the  islands  the 
river  reunites  and  jumps  over  a  ledge  of  rocks  6  feet  in  height,  forming 
a  pretty  fall  into  a  broad  pool.  The  Mihingame  rapids  are  quite  short, 
and  the  fall  is  only  about  5  feet.  The  width  of  dear  water — about  100 
yards  in  the  part  surveyed — is  maintained  with  curious  regularity  all 
this  way.    On  each  side  all  the  way,  too,  is  a  belt  of  papyrus,  varying 


VIEW  ON  THE   KAGERA   BIVEB. 


from  a  few  feet  to  some  hundreds  of  yards  in  width,  making  the  water 
difficult  of  access  except  at  a  very  few  points.  Where  the  river  flows 
through  the  trough^like  valleys  between  the  Ankole  and  Earagwe 
mountains  it  has  cut  a  deep  bed  for  itself,  the  cliff-like  banks  on  each 
side  being  sometimes  70  feet  in  height.  Beyond  this  to  the  lake  the 
banks  gradually  get  flatter.  The  depth  near  the  lake  is  about  18  feet, 
and  the  discharge,  which  I  measured  about  half  a  mile  from  the  mouth, 
was  calculated  by  Sir  William  Qarstin  to  be  about  143  cms.  per  second. 
Practically,  the  only  affluents  which  bring  the  Eagera  any  water  are 
the  Eakitumba  on  the  left  bank,  and  the  Ngono  on  the  right.  The  former 
is  made  up  by  the  Bufna,  which  comes  from  Lake  Earenge,  and  the 
Eachwamba.    In  the  rainy  season  it  has  a  width  of  about  80  feet,  and  a 
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depth  of  from  8  to  10  feet.  The  Ngono  is  about  60  feet  wide,  6  feet 
deep,  and  has  a  enrrentof  about  a  mile  per  hour. 

The  absenoe  of  sur£BU)e  water  is  very  peooliar,  and  leads  to  the  sugges- 
tion that  muoh  of  the  drainage  must  be  subterranean.  It  rains  a  good 
deal,  and  the  vegetation  is  never  withered,  although  every  wateroourse 
may  be  quite  dry. 

Just  west  of  the  Earenge  lake  is  the  Buakatenge  swamp,  praotioally 
on  the  watershed  between  the  Kagera  and  Lake  Albert  Edward.  The 
Eahenji,  or  Chombo,  whioh  flows  from  Eazara  into  Lake  Albert  Edward, 
is  often  a  oonsiderable  stream,  as  Captain  Harman  onoe  found  to  his 
cost,  for,  returning  from  work  after  dark,  he  was  carried  away  and 
almost  drowned.  He  had  to  spend  the  night  on  the  oold,  oold  ground 
in  his  wet  clothes,  looking  at  his  comfortable  camp  only  100  yards  off 
across  the  stream. 

The  curious  big  swampy  streams  in  the  Buchigga  mountains  drain 
into  the  Chombo.    One  of  these  merits  description. 

In  such  steep  mountains,  and  at  such  an  elevation,  it  would  be 
reasonable  to  expect  an  important  drainage  artery  to  take  the  form  of  a 
turbulent  river,  rushing  over  rocks  with  frequent  cascades  and  falls. 
The  Eaniamagogo,  however,  is  an  extraordinary  swamp.  In  some 
respects  its  course  resembles  that  of  a  glacier.  Were  it  not  for  the 
consideration  that  no  impacting  of  the  vegetable  matter  appears  to 
occur  at  any  point,  as  might  be  the  case  if  any  general  flow  of  the  mass 
were  taking  place,  it  would  seem  that  the  whole  of  this  deep  mud  most 
be  slowly  flowing  or  oozing  away  in  a  north-westerly  direction.  In  spite 
of  the  frequent  heavy  rain  over  this  region,  no  apparent  stream  exists, 
except  near  its  junction  with  the  Chombo,  and  there  is  only  one 
small  patch  of  open  water.  I  had  the  mud  probed  in  various  direc- 
tions, but  the  longest  sticks  we  could  procure  or  join  together  passed 
downwards,  meeting  with  no  resistance  as  far  as  they  could  reach. 
The  surface  is  covered  with  a  dense  growth  of  reeds,  in  some  plaoes 
papyrus.  The  natives  cross  it  at  certain  points  by  jumping  from  tuft 
to  tuft  of  the  vegetation.  In  spite  of  all  statements  to  the  contrary, 
I  found  it  easy  to  construct  an  efficient  causeway  across  it,  using 
bundles  of  reeds  and  grass  as  a  foundation  in  layers  on  the  surfiekce.  The 
natives  on  either  side  had  never  made  anything  of  the  same  sort  for 
themselves.  This  may,  perhaps,  be  owing  to  their  universal  lack  of 
social  cohesion,  which  prevents  anything  requiring  joint  effort  being 
undertaken.  Perhaps,  also,  it  may  be  because  on  both  sides  they  regard 
the  awkward  swamp  as  a  protection  against  each  other. 

The  Nyakafunzo  lake  or  swamp  and  Lake  Earenge  are  the  only 
sheets  of  water  of  any  size  in  the  area  surveyed.  The  former  is  com- 
pletely choked  with  papyrus,  and  in  the  dry  season  contains  practically 
the  only  water  to  be  found  in  Bukanga.  Lake  Earenge,  on  the  other 
hand,  is  a  very  pretty  little  lake,  pOTfeotly  open,  with  grassy  banks. 


Digitized  by 


Google 


SURVXTS  AND  STUDIES  IN  UGANDA.  619 

seTeral  tiny  islands,  and  dear  water.    Its  elevation  above  the  sea  is 
4500  feet 

Looking  west  from  ' 
the  shores  of  Lake  Yio- 
toria,  the  oonntry  appears 
for  the  first  15  or  20 
miles  a  vast  swamp,  oat 
of  whioh  rise  isolated 
hills  4000  or  4300  feet 
above  the  sea.  It  seems 
quite  likely  that  the  lake 
really  covered  this  area 
not  very  long  ago.  The 
Eoki  hills  are  an  extra- 
ordinary irregnlar  and 
tangled  mass  of  hills. 
They  have  knife-like 
ridges,  ronnded  slopes, 
deep-olefted    ravines    so 

ohoked   with  vegetation  ^ 

that  it  is  impossible  to  § 

cross  tbem,  and  irregular  | 

valleys  running  in  all  di-  § 

rections.    Their  peculiar  < 

formation  made  the  work  g 

of  surveying  them  very 
laborious  and  slow. 

The  Ankole  and  Eara- 
gwe  mountains  are  simi- 
lar, but  reach  elevations 
of  6000  feet,  compared 
with  the  5000  feet  of 
extreme  elevations  in 
Eoki,  and  entailed  so 
much  the  more  climbing. 
The  Buchigga  mountains 
resemble  the  others  in 
formation,  but  reach  ele- 
vations of  9000  feet. 

Just  outside  the  main 
chain  of  the  Buchigga 
mountains  lies  an  isolated 
hill  called  Ihunga,  a  very 
bold  and  striking  mass 
7165    feet    high.      This 
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mountain  plays  rather  an  important  part  in  the  boundary  delimitation 
work.  On  its  summit  are  the  last  beacons  of  the  British  and  Qerman 
Boundary  Commissions  Triangulations,  and  also  the  beacon  furthest 
north  of  the  German-Congo  Lake  Kivu  Boundary  Commissions.  From 
the  top  of  Ihunga,  on  a  clear  day,  the  view  in  all  directions  is 
splendid.  Far  away,  70  miles  to  the  south-west,  can  be  seen  the 
truncated  cones  of  some,  and  the  needle-like  points  of  other,  peaks  of 
the  volcanic  Mfumbiro  group.  Nearer,  35  miles  south-west,  lies  one 
single  great  sugar  loaf,  Mnhavurra,  rising  above  the  other  mountains, 
like  Teneriffe  out  of  the  sea,  to  a  height  of  13,621  feet.  Northwards, 
across  the  basin,  where  Lake  Albert  Edward  is  known  to  lie,  I  saw 
Ruwenzori,  by  great  good  luck,  once,  and  once  only.  It  was  in  the 
evening,  and  the  clouds  hid  everything.  Suddenly  a  gap  opened,  and  a 
glorious  vision  of  snow-peaks,  blazing  crimson  in  the  setting  sun  as  if 
incandescent,  came  into  view.  Streaming  from  the  peaks  to  leeward  were 
clouds  looking  dark  and  smoky,  still  more  heightening  the  impression 
of  a  mountain  on  fire.  The  whole  seemed  to  be  floating  high  up  in  the 
air.  For  five  minutes  only  the  view  lasted,  and  then  the  clouds  closed 
in  again.  Observations  were  taken  from  several  points  in  the  Survey  to 
a  peak  on  Buwenzori,  which  I  have  called  peak  '*  B,"  in  recognition  of 
the  fetct  that  Lieut.  Behrens  took  the  observations,  and  from  these  I  have 
computed  the  height  to  be  16,757  feet.  I  think  it  possible,  however, 
that  even  higher  peaks  may  be  found  further  north.  To  return  to  the 
view  from  Ihunga :  due  east  lies  the  valley  of  the  Kagera,  the  laigest 
river  flowing  into  Lake  Victoria,  consequently  the  original  Nile.  Not 
far  away  south-west  are  streams  joining  the  Congo  system.  The  scene, 
the  geographical  position,  the  inhabitants,  the  fauna  and  flora,  all  com- 
bine to  strengthen  the  impression  that  about  here  lies  the  focus  of  Africa, 
the  point  where  north  and  south,  east  and  west,  may  be  said  to  meet. 

Near  Lake  Victoria,  in  Buddu  and  Koki,  the  Ipopulation  is  almost 
entirely  Boman  Catholic  Baganda.  Bukanga  is  also  inhabited  by 
Baganda,  but  Mohammedans,  under  a  most  efficient  chief  named  Abdul 
Effendi,  who  gave  us  more  assistance  than  any  other  along  the  boundary, 
and  had  his  people  in  better  order  and  under  better  control  than  any 
other. 

Near  the  lake  the  isolated  hills  only  are  inhabited,  and  throughout 
the  country  the  natives  seemed  to  prefer  to  live  on  or  between  the 
steepest  hills.  The  change  in  the  population  from  Buddu  to  Ankole 
became  apparent  on  reaching  Ngarama.  Bark  cloth  as  an  article  of 
dress  becomes  rarer,  and  the  natives  are  more  naked,  wearing  sometimes 
goatskins  on  their  shoulders  or  round  their  waists.  The  language  is 
different,  resembling  that  of  XJnyoro ;  indeed,  they  are  often  referred  to 
as  Banyoro.  Their  huts  are  not  so  well  built  as  those  of  the  Baganda, 
and  bananas  are  less  and  less  cultivated.  Bahima  types  in  face  and 
figure  are  more  frequently  met  with.    In  short,  it  is  at  once  evident 
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that  this  people  is  a  different  one.    The  chief  of  Buampara-is  Duh^^ra, 
an  intelligent  Roman  Catholic  Mganda. 

In  Kisrebombo's  country— Mpororo,  Duhama,  Bufaa,  Eahenda,  and 
Kavtmgo — commences  the  mixture  of  the  ruling  Bahima  aristocratic, 
cattle-owning  tribe,  with  the  agricultural  Bahororo.  This  distribution 
of  races  continues  through  Lugarama's  country,  Wiskatto  and  Eazara 
to  the  eastern  half  of  Makaburi's  country,  Buzumburu,  and  close  up  to 
the  eastern  edge  of  the  Buchigga  mountains.  It  is  a  curious  and 
interestlDg  combination.  The  Bahororo  are  the  original  inhabitants  of 
Mpororo,  a  name  now  confined  to  the  small  area  between  the  Eagera 


BOUNDARY   PILLAB,  TOP  OF  IHUNGA  MOUNTAINS. 

and  Kachwamba  streams.  At  one  time  it  applied  to  the  whole  country 
now  called  Wiskatto,  Eazara,  Bushenyi,  Nomtarra,  all  Eisrebombo's 
country,  and  southern  Buampara  as  far  as  Nsongezi.  The  Queen 
Niawingi,  now  a  decrepit  and  discredited  old  chieftainess,  is  said  to 
have  been  the  last  ruler  of  Mpororo.  She  undoubtedly  once  possessed 
much  influence,  partly  due  to  superstitious  fear.  She  claimed  the  power 
of  intercourse  with  the  spirit  world,  and  surrounded  herself  with 
much  mystery.  She  lived  completely  hidden  in  a  hut,  from  which  she 
was  supposed  never  to  emerge.  When  approached  for  any  purpose, 
the  replies  to  questions  were  given  in  a  high,  squeaky  voice^  intended  to 
be  accepted  as  the  voices  of  spirits.  This  queen  lived  latterly  in  the 
Shagasha  valley  at  the  edge  of  the  Buchigga  mountains^ 
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The  Bahoroio  natiyes  live  in  untidy,  badly  bnilt  lints.  They 
onltivate  very  industrionBly,  exchanging  prodnoe  with  the  Bahima  for 
milky  bntter,  etc.  They  do  not  keep  chickens,  and  eggs  in  this  part  of 
the  world  are  impossible  io  obtain.  They  have  a  few  goats,  but  no 
cattle,  which  are  the  exclosiye  property  of  the  Bahima.  The  Bahororo 
are  a  qniet,  inoffensive  race,  rarely  seen  with  arms  in  their  hands,  and 
nsnally  drees  in  skins. 

Next  to  Mpororo,  westwards,  lies  the  district  known  as  Rnshenyi, 
nnder  the  Bahima  chief  Muhnmnz.  From  the  edge  of  the  hiUs  to  tiie 
Rnfna  this  district  is  open,  nndnlating,  and  grassy,  like  Mpororo.  Near 
the  hills  are  a  few  settlements,  and  some  cultivation  of  the  Bahoro ;  but 
the  open  oonntry  is  quite  deserted,  except  by  large  herds  of  zebra, 
eland,  and  hartebeeste,  and  perhaps,  at  certain  seasons  of  the  year,  graz- 
ing cattle.  South  of  Rushenyi  stretches  the  district  known  as  Nom- 
tarra,  under  the  chief  Katereya.  It  resembles  Bushenyi  in  all 
particulars. 

Westward  of  Bushenyi,  Eavungo,  and  Ruampara  come  the  districts 
under  the  Bahima  chief  Lugarama.  The  northern  larger  and  more 
important  part,  Eazara,  lies  entirely  north  of  the  Rnfoa  stream 
and  the  Earenge  lake.  The  southern  paft,  Wiskattu,  is  almost  all 
graiing  country,  though  in  it  are  some  hills  exceeding  6000  feet  in 
elevation. 

Wiskattu  contains  only  a  comparatively  small  number  of  Bohororo, 
and  a  small  extent  of  cultivation.  The  cattle  kraals  are,  however, 
numerous,  and  huge  herds,  numbering  thousands,  belonging  to 
Lugarama  and  his  Bahima  sub-chiefs,  are  to  be  seen  in  all  directions. 
In  Eazara,  on  the  other  hand,  the  proportion  of  cultivated  area  is  very 
great.  The  population  is  denser  here  than  in  any  other  part  visited  by 
the  Boundary  Commission. 

North  and  west  of  the  Eahenji  or  Chombo  lies  the  country  known  as 
Ruzumburu,  under  the  chief  Makaburi.  Makaburi  and  Lugarama  were 
Hbe  two-  <MaAk  from  whom  we  were  led  to  expect  a  hostile  reception. 
I  had  been  requested  to  4aaL  with  these  two  men  by  Her  Majesty's 
Ceamnssioner  fbrtbe  Ugsodr  Ptoteotorate,  who  gave  me  a  free  hand 
in  the  matter.  Lugarama  I  saw  and  made  friends  with,  after  his  fears 
had  been  overcome.  Eventually  I  persuaded  him  to  go  to  the  (govern- 
ment station  of  Mbarara  with  Gaptain  Harman.  When  he  returned,  he 
came  to  me  in^great  delight,  and  said  his  heart  and  that  of  his  people 
were  now  stilL  Makaburi  I  was  unable  to  see  personally,  but  I  sent 
him  messages  and  presents.  I  received  civil  messages  in  reply, 
especially  after  he  had  heard  of  my  relations  with  Lugarama,  and  the 
treatment  this  chief  had  met  with.  J^ally,  he  was  persuaded  by 
Lieut.  Behrens,  acting  under  my  orders,  to  accompany  him  to  Mbarara. 
Thus  good  relations  had  been  established  at  last  with  both  these  chie&, 
without  the  necessity  of  firing  a  single  shot    It  was  a  matter  of  great 


Digitized  by 


Google 


SURYETS  AND  STUDIES  IN  UGANDA.  623 

Batisfaotion  that  from  first  to  last  it  has  not  been  necessary  to  fire  a 
single  shot  anywhere  on  the  British  side  of  the  boundary. 

The  population  of  the  eastern  part  of  Buznmbura  adjoining  Eazara 
is  very  simUar  in  all  respeots  to  that  of  Kcizara.  The  Bohororo  form 
the  bulk,  as  there  are  not  many  Bahima  in  this  part.  The  area  is  not 
very  suitable  for  grazing,  and  is  muoh  taken  np  for  cultiyation.  To  the 
west  of  Eazara  the  sorfaoe  of  the  oonntry  commenoes  a  general  slope 
towards  the  basin  of  Lake  Albert  Edward. 

The  Bahima  are  an  extremely  interesting  raoe ;  obviously  intruders 
in  this  part  of  the  world,  their  origin  is  still  shrouded  in  mystery. 
Tall,  well-bred  looking,  and  naturally  intelligent,  they  devote  themselves 
wholly  to  their  oattle.  Their  villages  are  filthy  and  badly  built. 
Exoept  as  stock-raisers,  they  are  at  present  very  useless.  Although 
they  possess  huge  herds,  it  is  extremely  difficult  to  induce  them  to  sell 
any  even  at  exorbitant  prices.  Cattle  have  for  them  a  peculiar  signifi- 
cance, and  they  have  superstitious  fears  of  parting  with  them. 

In  time  to  oome  the  Bahima  country  should  become  a  magnificent 
cattle  country,  with  a  large  industry  fostered  by  the  security  of  British 
rule. 

The  natives  of  Buchigga  are  a  curious  mixture  of  the  Bantu  raoes 
of  Central  Africa.  They  call  themselves  Basiggi.  Among  them  are  a 
number  of  people  styled  Mugabe,  the  name  signifying  "  those  seeking 
asylum,''  who  have  sought  refuge  here  from  some  persecution  in  Buanda, 
near  Lake  Kivu.  The  Mugabe  are  externally  undistinguishable  from 
the  Basiggi.  All  are  a  very  wild,  savage-looking  people.  Men  of 
extraordinary  muscular  development  are  common  among  them.  They 
state  they  own  allegiance  to  no  chiefs,  each  man  or  head  of  a  small 
group  of  huts  acting  according  to  his  own  lighta  They  are  usually 
seen  carrying  arms  in  the  shape  of  spears  and  shields,  aod  occasionally 
bows  and  arrows,  and  they  showed  at  first  great  suspicion  of  our 
intentions. 

All  the  natives  in  Buchigga  build  untidy  thatched  huts  in  small 
groups  inside  zarebas.  They  cultivate  the  soil  with  great  assiduity ; 
beans,  Indian  com,  peas,  millet,  pumpkins,  sweet  potatoes,  etc.,  are 
plentifully  produced.  The  language  spoken  by  these  people  is  a  Bantu 
tongue,  but  it  was  very  little  understood  by  the  Baganda  or  Ankole 
natives.  It  was  said  to  resemble  Kiruanda.  The  Basiggi  and  Mugabe 
keep  a  considerable  number  of  chickens,  goats,  and  cattle.  The  Bahima 
do  not  appear  to  penetrate  into  these  hills  at  all. 

In  Qerman  territory  near  Lake  Victoria  the  natives  are  Bahaya  and 
Basiba.  They  resemble  the  Baganda  in  many  particulars,  but  appear 
a  more  vigorous,  cleaner,  and  superior  race  compared  with  the  Baganda 
of  Buddu.  The  large  number  of  sturdy  children  among  them  was  in 
marked  contrast  to  the  few  rather  sickly  specimens  which  represented 
the  coming  generation  in  Southern  Buddu.   Their  fields  were  very  well 
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cnltiyated,  and  the  prodnoe  was  in  great  Yariety.  Miasionary  effort 
has  not  been  so  sucoessfnl  south  of  the  Kagera  as  north  of  the  river. 
Near  the  lake-shore  the  Basiba  natives  may  be  seen  wearing  a  singxdar 
dress  made  from  the  fibre  of  the  raphia  palm.  The  women  also  wear 
bark  oloth  and  rather  cnrioiis  puttees  of  bark  oloth  with  metal  rings. 
They  also  frequently  put  a  broad  band  of  a  strip  of  yellow  grass  round 
their  heads,  whioh  has  rather  a  striking  effect. 

Near  Eivumbera,  in  German  territory,  is  a  large  settlement  of  ooast 
Arabs,  a  relio  of  old  slave-dealing  times,  probably.  It  was  quite  sur- 
prising to  come  suddenly  on  the  large  settlement,  stretching  a  long  way 
up  and  down  the  river,  with  broad  streets,  well-built  rectangular  houses 
with  thatched  roofs,  large  gardens,  and  plantations. 

The  trees  near  the  lake-shore  are  large,  among  which  are  species 


CANOE   COMING  ASHORE  THROUGH  THE   AMBACH,   DAGUSI  ISLAND. 

allied  to  the  gutta-percha  producing  trees  of  the  Malayan  peninsula. 
There  is  a  thick  undergrowth  of  shrubs,  and  the  trees  are  festooned  with 
numerous  species  of  woody  climbers,  of  which  many  display  conspicuous 
flowers  or  winged  fruits.  The  only  coniferous  tree  met  with  was  also 
found  here. 

A  doeer  inspection  of  the  trees  revealed  parasitic  growths  and  epi- 
phytes, orchids,  ferns,  and  a  cactaceous  plant  with  pendulous,  fleshy, 
cylindrical  stems.  At  the  mouth  of  the  Eagera  a  few  ambach  trees  make 
their  appearance  in  the  shallow  water.  Mimosa  shrubs  and  plants  of 
the  mallow  order  are  to  be  seen  on  the  sandy  banks  at  the  mouth  of  the 
Eagera.  At  the  edge  of  the  swamp  near  the  Eagera  are  large-leaved 
plants  of  the  ginger  order,  and  low  trees  allied  to  the  myrtle.  The 
swamp  itself,  besides  papyrus,  is  occupied  by  grasses  and  reeds,  with 
a  few  herbaceous  plants  displaying  conspicuous  flowers,  such  as  the 
balsams.     Near  the  edges  the  raphia  and  the  wild  date  palm  are  found. 

On  the  hills  the  natives  cultivate  many  kinds  of  bananas,  also  sweet 
potatoes,  yams,  ground-nuts,  colocasia,  tobacco,  Indian  corn,  manioc,* 
coffee,  and  bark  cloth  yielding  fig-trees.  Coffee  trees  are  to  be  seen  in 
great  numbers  in  every  plantation,  and  the  value  of  systematic  cultiva- 
tion of  this,  plant  at  once  suggests  itself.     On  the  hills,  also,  conspicuoiis 
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features  are  the  magnifioent  isolated  incense  trees,  with  their  rounded 
domes  of  dense  foliage  and  huge  stems.  Very  oommon  and  oonspiouoas 
on  various  trees  is  a  parasite  with  dark-red  flowers,  allied  to  the 
mistletoe. 

Ten  miles  west  of  the  lake  oommenoes  the  only  pieoe  of  real  virgin 
forest  met  with.  It  is  throughout  a  dense  virgin  forest,  and  almost 
impenetrable.  It  consists  of  very  large  trees  of  many  varieties,  which 
still  require  identification,  the  vegetation  generally  being  different  to 
that  of  Buddu  and  Uganda.  The  upper  parts  of  the  tall  trees  are 
festooned  with  a  light  greyish-green  mass,  hanging  in  long  streamers, 
and  giving  to  the  forest  a  very  fantastic  appearance.  When  these  long 
streamers  are  agitated  by  a  storm,  they  make  the  whole  forest,  seen  from 
one  of  the  hills  near,  look  like  a  rough  sea.  Again,  when  the  sun  is 
vertical  the  whole  forest  appears  dark,  but  when  the  sun  is  low  the 
general  effect  on  the  sunny  side  is  curiously  light.  The  large  trees  are 
bound  together  with  innumerable  lianas  and  creeping  plants.  Between 
the  stems  is  a  dense  tangled  mass  of  lesser  vegetation.  The  forest 
stands  to  a  great  extent  in  the  water  and  mud  of  the  swamp.  A  singular 
feature  of  it  is  the  abruptness  with  which  it  commences  and  ceases  on 
the  plain.  The  grassy  swamp  or  open  country  reaches  to  the  mighty 
wall  of  trees,  which  continue  in  the  same  density  from  one  side  to  the 
other  of  the  mass.  There  is  no  smaller  wood  or  scrub  outside,  forming 
a  transition  from  the  open  plain  to  the  forest.  Inside,  the  silence  and 
gloom  are  accentuated  by  the  apparent  absence  of  animal  or  bird  life. 
There  are  some  herds  of  buffaloes  that  make  it  a  headquarters,  elephants 
visit  it  occasioDally,  monkeys  and  parrots  are  sometimes  seen,  and  a 
harnessed  antelope  now  and  then  appears  at  the  edge;  but  the  general 
impression  left  is  one  of  lifelessness. 

Specimens  of  the  prevailing  trees  could  not  be  obtained,  owing  to  the 
difficulty  of  marching  near  or  through  the  forest,  and  the  short  time 
which  was  spent  in  this  neighbourhood.  It  must  be  mentioned  that 
during  the  brief  inspection  which  was  possible  no  rubber  vines  were 
actually  seen.  On  the  fringes  of  the  forest  near  the  river,  but  especially 
south  of  the  river,  wild  date  palms  are  very  numerous. 

The  undulating  grassy  plains  in  Bukanga  are  dotted  with  ant^ 
hills  crowned  with  shrubs,  for  the  most  part  thorny  and  partially 
covered  with  succulent  and  fibrous  climbers.  On  the  slightly  higher 
ground  are  sprinkled  thorny  acacias.  Among  the  shrubs  are  some, 
mostly  thorny,  capers.  Others  were  seen  allied  to  the  spindle-tree. 
Some  species  of  asparagus  were  numerous.  Most  conspicuous  among 
the  vegetation  were  huge  candelabra-formed  euphorbias,  standing  out 
round  and  black  and  supplying  a  positive  note  to  the  landscape. 

In  this  area  the  grass  grows  irregularly.  It  is  usually  less  than 
2 1  feet  high,  except  in  the  valleys.  In  the  dry  season  it  is  burnt,  and 
at  the  beginning  of  the  rains  many  bulbs  develop  brilliant  flowers. 

No.  VI.— Dbckmber,  1906.J  2  t 
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whioh  show  to  great  adyantage  on  the  short,  bright-green  grass.  A 
stumpy,  saoculent  aloe  is  very  oommon.  Before  the  grass  is  burnt  this 
plant  is  almost  bidden,  causing  one  to  stumble  in  the  most  irritating 
manner  if  one  leaves  the  path.  Numerous  vines,  usually  suooulent,  are 
also  to  be  seen.  The  large  kigelia,  with  its  strange  pods,  like  giant 
sausages  hanging  from  thin  ropes,  is  also  met  with  here,  though  it  does 
not  appear  in  the  damper  region  near  the  lake-shore. 

On  the  hill-sides  large  acacias  are  common,  also  three  species  of 
albizzia,  a  low  shrubby  gardenia,  and  a  protea.  On  one  hill  situated  in 
Bukanga  a  rubber  vine  (landolphia)  abounded.  Among  the  Ankole 
hills  the  gullies,  seen  from  above,  are  a  remarkable  sight  from  the 
number  of  shrubs  they  harbour.  It  appears  that  the  fires  rarely 
penetrate  to  their  depths.  The  general  size  of  the  trees  throughout 
this  district  is  small.  Very  few  exceed  40  feet,  except  the  acacias,  and 
they  but  rarely,  except  along  the  deep  bed  of  the  Eagera  river.  Here 
a  tall  feathery  acacia  stretches  long  branches  up  to  heights  of  60  or 
70  feet.  Farther  west,  in  the  ankole  mountains  in  Ruampara,  were  the 
masses  of  a  thorny  species  of  acanthus  with  mauve  flowers.  This  plant 
was,  in  places,  a  most  serious  obstacle  to  the  survey  work,  as,  when 
combined  with  tall  grasses  in  the  valleys,  it  formed  a  compact  mass 
exceedingly  difficult  to  pass  through.  On  each  side  of  the  Kagera 
river  itself  is  a  dense  strip  of  vegetation,  consisting  of  shrubs  and 
creepers  under  the  tall  green-stemmed  acacia  trees  referred  to  above. 
The  wild  date  palm  is  conspicuous  above  this  mass  in  places,  as  also  are 
certain  cactaceous  plants,  and  an  arborescent  species  of  aloe,  15  feet  or 
more  in  height,  terminating  in  a  conspicuous  red  inflorescence. 

The  fringe  of  papyrus  at  the  water's  edge  is  matted  with  the 
runners  and  tendrils  of  a  mauve  water-convolvulus.  Where  the  water 
is  sufficiently  stagnant,  two  species  of  water-lily  are  to  be  seen — 
the  one  purple  and  the  other  white;  both  extremely  handsome 
flowers. 

The  natives  in  Buddu,  Ngarama,  Buampara,  and  westwards,  culti- 
vate sweet  potatoes,  ground-nuts,  beans,  peas,  manioc,  a  little  maize, 
and  tobacco.  Yams  are  plentifully  cultivated  south  of  the  Eagera,  but 
not  north  of  the  river.  Bananas  are  little  cultivated  to  the  west  of 
Ngarama,  and  bark  cloth  fig-trees  coincide  with  the  cultivation  of  the 
banana.  In  Buampara  the  plants  chiefly  cultivated  were  sweet  potato, 
manioc,  a  small  grain  called  talabun  or  wimbi,  and  castor-oil.  In 
the  gullies  in  the  valleys  of  the  hills  all  round  the  plains  shrubs  and 
trees  abound.  At  the  edge  of  one  swampy  stream  a  buttercup  was 
found. 

The  vegetation  of  all  this  district  continues  to  bear  the  same  general 
character  as  far  west  as  the  Ruchigga  mountains.  Here,  however, 
it  changes  very  abruptly  as  one  crosses  the  watershed  between  the 
drainage  systems  of  Lake  Victoria  Nyanza  and  Lake  Albert  Edward. 
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The  altitudes  are  upwards  of  6000  feet.  Small  forests  of  bracken  fern, 
reaohing  a  height  of  10  feet,  ocour.  at  the  tops  of  the  hills,  which  are 
farther  well  wooded  with  various  species  of  the  BoraginaB,  Sapindaoeaa, 
Meliaoeed  and  other  orders,  but  no  acacias.  The  trees,  as  a  rule,  are  of 
no  great  size,  but  have  rough  bark  and  a  plentiful  coTering  of  orchids, 
mosses,  and  lichens.  Almost  all  of  them  have  a  profusion  of  orchids, 
which  bear  witness  to  the  fact  that  the  mountain-tops  are  frequently 
enveloped  in  cloud,  and  that  the  rainfall  is  considerable.  Ground 
orchids  are  also  extremely  common.  The  grass  everywhere  is  short, 
resembling  turf  in  England,  and  the  display  of  showy  flowers  is  very 
remarkable. 

Out  of  the  bracken  rises  a  species  of  Folygala  with  purple  flowers, 
and  a  coleus  of  candelabra-form  habit  with  dense  spikes  of  light-blue 
flowers  set  off  by  red  calyces  and  red  leaves  below  the  inflorescence. 
A  shrub  suggesting  broom  in  flower  is  common,  and  also  a  plant 
resembling  mullein.  Many  plants  can  be  at  once  recognized  as  closely 
allied  to  species  at  home.  Among  these  are  a  St.  John's  wort,  a  clover, 
a  meadow  rue  with  singularly  long  flowernstalks,  a  wild  geranium, 
a  vetch,  a  chickweed,  and  a  hounds-tongue,  closely  resembling  forget- 
me-not  ;  also  a  shrub  allied  to  heath.  The  lower  limit  of  the  giant 
lobelias  was  just  reached,  and  one  was  obtained  with  a  flowernspike 
5  feet  8  inches  in  length.  In  the  depths  of  the  deep  narrow  valleys, 
standing  in  the  cultivation  of  the  natives,  dumps  of  dark  green,  almost 
black,  drac89nas  were  conspicuous,  giving  a  weird,  old-world  touch  to 
the  scenery. 

On  the  return  journey  of  the  Boundary  Commission  three  weeks 
were  spent  on  Buvuma  island,  during  which  astronomical  observations 
were  being  made.  This  gave  an  opportunity  for  an  examination  of  the 
flora  of  the  island,  which  disclosed  many  points  of  very  considerable 
interest. 

The  island,  which  at  its  highest  point  is  about  600  feet  above  the 
level  of  the  lake — not  2000  feet,  as  has  been  stated — ^has  a  great  number 
of  plants  which  make  a  more  detailed  study  of  the  flora,  especially 
from  the  point  of  view  of  its  economic  value,  a  matter  of  the  greatest 
interest  Such  a  study,  to  be  complete,  should  be  extended  over  the 
different  seasons  of  the  year,  as  an  examination  conflned  to  one  portion 
of  the  year  must  necessarily  omit  a  large  number  of  plants  which 
flower  at  other  periods.  There  is  no  doubt,  however,  that  a  number  of 
plants  of  great  commercial  value  are  to  be  found  on  Buvuma  island ; 
probably  also  on  the  other  islands  near  and  on  the  mainland  of  Usoga 
and  Uganda. 

It  is  impossible  to  refer  to  the  botanical  collections  in  closer  detail 
within  the  limits  of  this  paper.  It  is  sufficient  to  say  that  the  specimens 
included  a  large  variety  of  timber,  gum,  rubber,  drugs,  food,  oil,  fodder, 
and  fibre-producing  trees.    As  coffee,  and  probably  cotton,  cocoa,  and 
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kola,  do  yeiy  well,  also  European  wheat  and  vegetables  in  Ankole,  the 
latter  fit  for  a  hortioaltural  exhibition,  it  will  be  seen  that  the  agri- 
cnltnral  possibilities  are  great.  The  ooUections  on  the  whole  indicated 
an  affinity  with  West  African  speoies— even  with  those  of  Angola  and 
Togoland.  Of  South  African  species  a  pappea,  a  ohsdtacanthos,  and  a 
pavetta  were  found,  which  have  not  before  been  collected  in  tropical 
Africa.  Several  orchids  found  near  the  western  boundary  correspond 
with  species  collected  by  Scott-Elliot  on  Buwenzori  and  the  Man 
plateau.  Several  new  orchids  of  well-known  African  genera  were  found 
in  the  Bnchigga  mountains.  Some  species  of  lannea  were  found  which 
had  been  previously  collected  by  Stuhlmann  and  Fisher.  The  novelties 
have  been  found  chiefly  among  the  GamopitalsB  (85),  among  the  Polypi- 
tales  (15),  among  the  liliaceous  plants,  AmaryUidte,  and  orchids  (10). 
In  all,  sixty  plants  hitherto  unknown  to  science  were  discovered.  The 
collection,  for  which  the  whole  credit  is  due  to  Dr.  Bagshawe,  numbered 
in  all  640  specimens.* 

A  small  collection  of  rocks  was  brought  home,  the  larger  portion, 
unfortunately,  being  lost  in  transit. 

Generally  speaking,  the  geology  may  be  described  as  alluvian  near 
the  lake-shore.  Out  of  this  rise  isolated  hills  consisting  of  sandstone 
and  shales  belonging  to  the  Faladozoic  series,  which  have  an  affinity 
with  the  Hospital  Hill  series  of  the  Transvaal.  The  Karagwe-Ankole 
mountains  consist  for  the  most  part  of  sandstones,  quartzite,  and  shales. 
Now  and  then  the  basement  gneisses  and  schists  make  an  appearance. 
In  south-western  Kuampara  a  distinctive  outcrop  of  granite  is 
encountered,  and  the  groups  of  granite  hills  resemble  kopjes  in  South 
Africa.  Near  this  group  of  hills  a  large  pocket  of  china  day  was 
found,  with  layers  of  mica.  This  was  evidently  derived  from  decom- 
position of  the  granite.  North  of  the  Eagera,  in  the  southern  Ankole 
hills,  were  ferruginous  sandstones  with  geodes  lined  with  quartz 
crystals,  some  of  them  amethystine  in  character.  In  places,  large  blocks 
of  pure  white  quartz  are  scattered  on  the  hillsides.  In  Eoki  a  pearl- 
grey  sandstone  with  horizontal  ferruginous  bands  was  conspicuous. 
The  amount  of  ironstone  was  remarkable  in  places — on  Ihunga 
mountain,  for  instance ;  and  in  Buchigga  generally  the  natives  smelt 
a  good  deal  for  the  manufacture  of  their  hoes  and  weapons.  The  valley 
of  the  Kagera  is  alluvial  throughout,  and  is  crossed  at  a  few  points  by 
ridges  of  rocks,  which  give  rise  to  the  rapids  and  falls.  No  trace  of 
volcanic  rock  was  actually  found.  The  great  volcanic  region  lies 
chiefly  to  the  east  of  the  lake,  round  the  Mfumbiro  volcanoes  and 
Buwenzori. 

The  hot  springs,  Ntagata,   on   the  south  side  of  the  Bukatengi 


*  Notes  on  the  mammald  and  birdd  of  the  dlBtriots  viBited  will  appear  in  the 
Proceeding*  of  the  Zoological  Society  of  London* 
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swamp,  are  interesting  as  indicating  possibly  the  relics  of  volcanic  action. 
The  water  bubbled  out  from  these  springs  close  together,  and  was  highly 
charged  with  snlphnretted  hydrogen.  The  temperature  of  the  water  was 
too  high  to  allow  of  the  hand  being  kept  in  it.  The  natives  use  the 
springs  for  bathing  (where  the  water  mixes  with  other  cold  water),  and 
for  medicinal  purposes,  internally  and  externally.  Earthquakes  were 
experienoed  on  several  occasions,  and  are  said  by  the  natives  to  be 
frequent.  A  seismograph  station  in  this  part  of  the  world  should  yield 
most  interesting  results. 

None  of  the  stones  in  the  collection  disclosed  minerals  likely  to  be 
commercially  valuable,  and  no  trace  of  coal  was  found. 

In  a  general  sense  the  country  in  Ankole,  Earagwe,  and  further 
west  appears  extremely  healthy  for  Europeans,  and  admirably  suited 
for  colonization.  This  practically  applies  to  any  part  of  the  country 
exceeding  4500  feet  in  altitude. 

The  climate  at  the  Victoria  Nyanza  end  of  the  boundary  was  similar 
to  that  of  Entebbe  and  other  places  on  the  lake.  Complete  data  cannot 
be  given,  owing  to  the  want  of  meteorological  instruments,  but  from 
the  temperatures  registered  during  the  technical  work  of  the  Boundary 
Commission,  it  may  be  stated  that  the  night  temperatures  in  the  open 
air  at  10  p.m.  during  December  and  January  averaged  68°.  The  day 
temperatures  at  Mizinda  in  the  sun  during  the  same  months  averaged 
78°.  At  the  western  end  of  the  boundary  the  night  temperatures  at 
10  p.m.  in  the  months  of  June  and  July  averaged  60°. 

At  camp  Msozi  mosquitoes  were  numerous.  At  Mizinda,  on  the 
other  hand,  mosquitoes  were  rarely  seen,  the  reason  being  that  Mizinda 
camp  lay  a  little  distance  from  the  lake-shore  on  a  grassy  hill.  The 
camp  at  Mizinda  was  on  a  cliff  close  to  the  lake,  and  incessantly  swept 
by  the  strong  breezes  from  the  east  across  the  lake.  It  was  noticeable 
throughout  the  eastern  districts  nearer  the  lake  that  mosquitoes  were 
very  numerous  on  the  tops  of  the  grassy  hills,  while  down  by  the 
swamps  they  were  comparatively  rarely  seen.  For  instance,  in  the 
swamp  near  Mizinda,  where  the  base  had  been  laid  out,  a  camp  was 
pitched  actually  in  the  swamp  itself  for  the  purposes  of  the  base 
measurements.  At  this  camp,  although  lights  were  used  in  the  c^n 
air,  and  the  atmosphere  was  absolutely  still,  no  insects  of  any  description 
whatever  were  seen  at  night.  Anopheles  mosquitoes  were  not  observed, 
and  all  the  species  seen  appeared  innocent. 

Sleeping-sickness  tsetse  fly  {Oloisina  pdlpalii)  was  absent  near  the 
mouth  of  the  Esgera. 

Camp  Mulema  was  reached  towards  the  end  of  the  dry  season,  when 
the  grass  had  been  burnt  to  a  large  extent  The  days  were  then 
warm,  the  nights  pleasantly  cool.  After  the  rains  began  the  heat  was 
never  excessive.  Here,  too,  mosquitoes  were  common,  but  of  an  innocent 
species,  as  far  as  could  be  observed. 
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At  Bnmmba,  5200  feet  above  the  sea,  the  temperatnres  ruled  lower. 
On  dull  days  the  thermometer  did  not  rise  above  58°  in  the  huts,  and  at 
night  and  in  the  early  morning  the  air  felt  very  cold.  The  oamp  was 
exposed  to  wind  blowing  np  the  Eagera  valley  from  the  south-east. 
There  were  no  mosquitoes  here,  but  the  health  of  the  natives  was  not 
good  owing  to  the  oold  winds.  At  Rukirra  oamp,  again,  the  night 
temperatnres  were  low,  but  the  oamp  less  exposed,  and  the  days  were  of 
pleasant  warmth. 

On  the  Enchigga  mountains  there  was  a  decided  tail  of  temperatore 
due  to  the  altitudes,  7000  feet  and  over.  The  air  had  an  invigorating 
character  that  suggested  the  value  of  these  hills  as  a  sanatorium.  When 
the  sun  shone  it  was  never  unpleasantly  oold,  but  when  the  hilltops 
were  enveloped  in  doud  the  effect  was  ehilling.  On  these  occasions 
at  night  fires  were  very  much  needed.  There  were  no  mosquitoes  on 
the  Buchigga  mountains. 

The  flat  valley  of  the  Eagera  lends  itself  most  admirably  to  the 
construction  of  roads.  From  the  mouth  of  the  river  to  the  80th  meridian 
a  road  might  be  traced  without  any  appreciable  change  of  level.  Bridges 
would  be  almost  unnecessary,  and  a  few  very  small  culverts  only  would 
be  quite  sufficient  to  pass  off  the  water  from  the  lateral  streams.  If 
metalling  were  required,  an  abundant  supply  could  be  obtained  from 
the  rocky  granite  hills  bordering  the  valley  of  the  Eagera  throughout 
its  length.  Connections  with  this  road  could  be  made  under  conditions 
equally  favourable  for  road-making  through  the  rift  near  l^songezi,  east 
of  the  Koki  hills,  past  Eana-Bulem  and  Simba,  or  along  the  coast  of 
Buddu. 

Further  west  the  valleys  of  the  streams  draining  the  Ankole 
mountains  offer  lines  by  which  roads  might  penetrate  the  mountains, 
though  more  art  and  expenditure  would  be  here  required  to  construct 
roads  fit  for  wheeled  traffic. 

The  communications  westwards,  along  the  valley  of  the  Eagera,  as 
far  as  the  Congo  frontier,  would  afford  a  means  of  keeping  in  touch  with 
the  part  furthest  south  of  the  territories  belonging  to  the  Uganda 
Administration,  and  would  open  intercourse  and  trade  with  the  Congo 
Free  State  and  the  regions  Ipng  towards  Lake  Tanganyika. 

The  Eagera  valley,  of  course,  offers  equal  facilities  for  the  construc- 
tion of  a  railway.  From  the  Lake  shore,  3726  feet  above  the  sea,  to 
Lake  Earenge,  4500  feet,  the  rise  is  a  perfectly  gradual  one  of  775  feet 
approximately.  Water  is  available  throughout  the  whole  length,  and 
the  line  could  be  constructed  under  the  easiest  imaginable  conditions. 
Labour  could,  no  doubt,  be  supplied  from  Buddu  and  Ankole.  There 
should  be  little  difficulty  in  getting  the  natives  to  work  in  sufficient 
numbers  throughout  this  district  at  a  wage  of  3  rupees  per  mensem. 

The  open  plains  stretch  away  south  of  Mpororo,  and  the  valley  of 
the  Eagera  southward  appears  to  offer  an  opening  for  the  extension  of 


Digitized  by 


Google 


SURVEYS  AND  STUDIES  IN  UGANDA.  631 

the  railway  towards  Lake  Kivn  to  join  with  the  trunk  line  coming  from 
the  sonth.  It  appears  that  the  easiest  line  for  the  trank  railway  to 
follow  wonld  be  the  opening  of  the  Eagera  valley,  down  the  whole 
length  of  which  the  railway  conld  be  carried  and  continued  across 
Buddu,  either  through  the  rift  near  Nsongezi,  round  by  Lake  Mizinga, 
or  by  the  easier  line  past  Simba,  or  through  Sango  to  the  Buddu  coast, 
and  so  on  towards  Entebbe,  where  the  line  from  Mombasa  must 
eventually  end. 

If  the  latter  route  were  adopted,  the  line  could  be  carried  from  the 
western  boundary  to  the  neighbourhood  of  Entebbe  with  hardly  a  cubic 
yard  of  cutting  all  the  way.  The  Eatonga  and  Bukora  rivers  would 
require  to  be  bridged  somewhat  elaborately,  but  besides  these  rivers, 
throughout  the  whole  district  under  discussion,  there  is  no  stream  which 
would  require  a  bridge  of  any  size.  Ninety  per  cent,  of  the  streams 
could  be  accommodated  with  small  culverts,  which  would  allow  ample 
margin  for  the  greatest  rise  of  water. 

The  Eagera  river  itself  could  be  utilized  for  steam  communication 
certainly  as  far  west  as  the  Mihimgame  rapids,  70  miles  from  the  lake. 
The  bar  at  the  mouth  of  the  river,  unless  a  channel  were  dredged, 
would  limit  the^  size  of  vessels  to  such  as  draw  not  more  than  2  feet 
of  water. 

The  Bukora  river  oould  also  easily  have  a  channel  cleared,  which 
would  enable  communication  by  water  to  be  maintained  with  the  lakes 
in  the  interior  of  Buddu  and  Ankole.  The  importance  of  the  line  of  the 
Eagera  for  the  purposes  of  a  railway  must  be  specially  emphasized. 
Alternative  lines  might  be  suggested  to  the  east  and  west  of  Lake 
Albert  Edward,  but  the  Mfumbiro  group  and  the  Euohigga  mountains 
offer  serious  obstacles. 

Again,  the  country  bordering  Lake  Albert  Edward  on  both  sides  is 
very  much  broken  and  extremely  difficult.  The  precipitous  mountains 
on  the  west  side  continue  northwards  close  to  the  shores  of  Lake 
Albert  a  long  way  to  the  north.  On  the  east  side  of  Lake  Albert 
Edward  the  hills  drop  suddenly  from  the  Ankole  plateaux  with 
elevations  of  about  6000  feet  above  the  sea  to  the  level  of  Lake  Albert 
Edward,  say  3000  feet  above  the  sea. 

At  the  north-east  comer  of  Lake  Albert  Edward  is  a  series  of 
swampy  lakes.  To  the  north  of  it  lies  the  great  mass  of  Ruwenzori, 
and  on  the  east  side  of  Lake  Albert  lies  Western  Unyoro.  Here  also 
is  an  extremely  difficult  country.  Steep  hills,  alternating  with  deep 
ravines  and  watercourses,  run  from  east  to  west,  the  whole  dropping 
very  rapidly  from  a  general  elevation  of  about  4000  feet  above  the  sea 
to  2200  at  the  level  of  Lake  Albert  Edward. 

Furthermore,  a  line  of  railway  which  followed  the  basins  of  Lake 
Albert  Edward  and  Albert  on  either  hand  would  not  traverse  the  most 
important  parts  of  the  Uganda  protectorate. 
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In  Uganda  itself,  the  swamps,  whioh  are  so  striking  a  feature  of  the 
country,  would  not  be  a  serious  obstacle  to  a  railway.  The  water  is 
only  a  few  feet  deep,  the  bottom  firm  below  a  foot  or  two  of  mud,  and 
the  current  slow,  so  that  generally  a  low  embankment  with  culverts  or 
small  bridges  would  be  sufficient  in  most  cases  to  cross  them. 

These  points  have  thus  been  referred  to,  as  it  appears  that  the 
valley  of  the  Eagera  is  destined  to  play  an  important  part  in  the  future 
development  of  the  great  lake  region  of  Central  Africa,  and  in  the 
building  of  the  great  African  Trunk  Bailway  from  the  Cape  to  Cairo. 
Next  to  good  government,  the  urgent  requisite  for  the  development  of 
all  this  magnificent  country  is  perfection  of  the  meaus  of  communication. 


Before  the  paper,  the  PRBsroBNT  said :  I  have  great  pleasure  in  introducing 
Colonel  C.  Delm^Radcliffe  to  the  meeting.  He  has  been  engaged  on  very  important 
service  in  the  delimitation  of  the  frontier  by  the  Anglo-G«rman  Oommission  from  the 
Victoria  Nyanza  to  the  Congo  Free  State,  and  has  also  traversed  the  Nile  province 
of  Uganda.  In  the  course  of  this  service  he  has  collected  a  great  deal  of  important 
geographical  information.  I  now  call  on  Colonel  C.  Delm^-Radcliffe  to  read  his 
paper  on  Western  Uganda. 

After  the  paper,  the  Pbesident  said :  We  have  to  thank  Colonel  Delm^ 
Kadcliffe  for  his  very  interesting  paper,  which  has  been  most  beantifully  illustrated. 
We  must  all  have  been  struck  this  eveoing  and  on  previous  evenings  with  the 
great  addition  to  our  knowledge  of  African  geography  that  has  been  contributed 
by  these  delimitation  commissions.  We  have  had  quite  recently  Colonel  Elliott's 
account  of  his  work  on  the  French  boundary,  and  Colonel  Jackson  on  the  German 
boundary,  in  Northern  Nigeria ;  we  have  had  Colonel  Leverson's  Portuguese  work ; 
and  now  we  have  an  immense  quantity  of  valuable  knowledge  conveyed  to  us  by 
Colonel  Delm^-Radcliffe,  collected  in  the  intervals  of  his  more  important  duty 
connected  with  the  frontier  work.  He  has  described  most  graphically  a  very 
interesting  country  and  its  people  and  animals,  and  more  especially  its  botany. 
He  has  also  given  us  an  interesting  account  of  the  Nile  province.  I  would,  there- 
fore, ask  you  to  join  with  me  in  offering  our  best  thanks  to  Colonel  Delm^-Radcliflei 
and  in  passing  a  vote  of  thanks  to  him. 


THE  VISIT  OF  THE  BRITISH  ASSOCIATION  TO  SOUTH  AFRICA. 

By  A.  J.  HEBBEBTSON. 

The  most  remarkable  faot  about  the  visit  of  the  British  Assooiation  to 
South  Africa  is  that  nearly  four  hundred  members  should  have  been 
transported  6000  miles  by  sea  to  South  Afiloa,  carried  over-some  4000  to 
5000  miles  there,  and  be  brought  home  again  in  the  short  time  of  ten 
weeks.  Never  has  there  been  a  more  impressive  demonstration  of  the 
advance  of  the  material  sciences !  To  its  success  workers  in  every  section 
have  contributed,  from  the  astronomers  and  magneticians  of  A  to  the 
schoolmasters  of  L.  If  the  engineers  have  combined  the  results  of  many 
investigations  in  constructing  the  ways  and  the  means  of  transportation. 
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geographers,  often  disguised  as  sailors  and  engineers,  have  discovered 
and  investigated  the  paths  followed.  Every  traveller  becomes  for  the 
nonce  a  geographer,  and  we  may  regard  the  work  of  the  geographical 
section  as  lasting  for  ten  or  twelve  weeks,  and  all  the  "  overnseas  "  party 
to  have^  been  members  of  it.  Instead  of  calling  the  expedition  the 
greatest  picnic  on  record,  it  might  with  even  greater  truth  be  described 
as  the  most  remarkable  geographical  excursion  ever  carried  out. 

Pboceedinos  of  Section  E. 

The  sectional  work  of  the  South  African  meeting  was  remarkable 
foir  being  carried  out  at  two  different  centres— Cape  Town  and  Johannes- 
burg. This  meant  practically  two  different  meetings  under  the  same 
organizing  officers ;  and  if  it  entailed  a  little  more  planning  than  the 
usual  meeting,  it  had  the  great  advantage  of  securing  local  contributions 
of  great  interest  and  importance  from  two  very  different  regions  of 
South  Africa. 

The  section  was  constituted  as  follows : — 

Pretideni :  Eear-Admiral  Sir  W.  J.  L.  Wharton,  r.n.,  k.cb.,  p.r.s. 

Vice-Presidents:  Prof.  H.  Cordier,  d.sc.;  Prof.  W.  M.  Davis,  d.so.  ; 
Douglas  W.  Freehfield,  m.a.  ;  E.  H.  V.  Melvill ;  H.  B.  Mill,  d.sc.,  ll.d.  ; 
Prof,  A  Penck,  d.sc.  ;  H.  C.  Schunke-HoUway. 

Secretaries  :  A.  J.  Herbertson,  m.a.,  ph.d.  (Becorder) ;  A.  H.  Cornish- 
Bowden ;  F.  Flowers ;  H.  Yule-Oldham,  m.a. 

Committee :  R.  &  Ababrelton ;  J.  A.  Alexander ;  Tempest  Auderson  ; 
G.  Bennett,  m.a.,  ll.d.  ;  L.  C.  Bemaochi ;  Rev.  J.  O.  Bevan ;  John 
Bolton ;  C.  D.  E.  Braine ;  E.  Chassigneux ;  Captain  E.  W.  Creak,  o.b.  ; 
Dr.  A.  Engler ;  E.  W.  Ferguson ;  H.  T.  Ferrar,  m.a.  ;  A.  Grant-Dalton  ; 
Major  Stevenson  Hamilton;  E.  Hutchins;  Colonel  D.  A.  Johnston, 
n.B.,  c.B. ;  J.  Lomas ;  Admiral  T.  P.  Maclear,  r.n.  ;  John  X.  Merriman ; 
J.  Milne,  f.r.s.  ;  P.  B.  Osborne ;  P.  L.  Sclater,  m.a.,  f.r..s.  ;  H.  Warington 
Smyth,  LL.B. ;  C.  van  der  Steer ;  C.  Stewart,  b.sc.  ;  Tudor  G.  Trevor ; 
A.  Trevor-Battye,  m.a.  ;  F,  S.  Watermeyer. 

Twenty-one  papers  were  read  to  the  section — eleven  at  Cape  Town, 
and  ten  at  Johannesburg.  The  attendance  at  the  sectional  meetings 
was  not  so  large  as  at  home  meetings ;  but  interesting  and  valuable 
discussions  were  a  more  important  feature  than  is  usually  the  case. 

Proceedings  at  Cape  Town, 

The  meetings  took  place  in  the  banqueting  hall  of  the  magnificent 
new  municipal  buildings. 

Wednesday,  August  16.— The  President's  address  on  "The  Field  of 
Greography  and  some  of  its  Problems "  has  already  appeared  in  the 
Journal. 

Colonel  Johnston's  paper  was  read  immediately  after  it,  in  order 
to  permit  him  to  embark  that  afternoon  on  the  homeward  mail-boat 
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to  take  up  his  duties  as  Chairman  of  the  Bedistribtition  Committee. 
In  it  he  presented  a  history  of  the  Ordnanoe*  Survey,  a  desoription 
of  the  different  maps  issned  by  it,  whioh  was  illnstrated  by  lantern- 
slides  and  specimens,  and,  finally,  pointed  out  the  plans  whioh  should 
be  adopted  in  a  topographical  survey  of  South  Africa,  the  cost  of  which, 
as  outlined  by  him,  would  be  much  less  than  is  usually  supposed. 
This  paper  will  be  printed  in  the  British  Association's  Report  in 
extetiMo, 

Mr.  Bemacohi  followed  with  a  survey  of  the  general  results  of  the 
Discovery  Antarctic  Expedition,  which  was  admirably  illustrated  by 
numerous  views.  Most  of  the  information  in  his  paper  has  already 
appeared  in  the  Journal.  Special  stress  was  laid  on  the  meteorological, 
magnetic,  and  seismological  work.  Both  Captain  Creak  and  Prof.  Milne 
took  part  in  the  discussion,  and  supplemented  the  lecturer's  account, 
the  latter  pointing  out  how  a  discussion  of  the  seismological  results  had 
led  to  the  localization  of  a  new  centre  of  orustal  weakness  south  of 
New  Zealand,  which  also  satisfied  geo-morphological  considerations. 

Thursday,  August  17. — The  meeting  this  day  was  a  joint  one  of  the 
Geographical  and  Geological  sections,  and  was  well  attended.  The 
opening  paper,  on  the  "  Physical  Geography  of  Cape  Colony,"  was  by 
Mr.  H.  B.  Schunke-HoUway,  vice-president  of  the  section.  The 
author  was  unwell,  but  Mr.  Comish-Bowden,  Surveyor-General,  the 
local  secretary  of  the  section,  read  the  paper,  and  supplied  the  maps 
which  illustrated  it.     The  paper  will  be  printed  in  the  Journal, 

Mr.  A.  W.  Rogers,  Government  Geologist,  then  gave  an  account  of 
the  **  Glacial  Periods  in  South  Africa."  There  were  four  groups  of 
rocks  of  which  it  had  been  claimed  at  one  time  or  another  that  they 
afforded  evidences  of  glacial  action.  The  first  was  in  the  Table  moun- 
tain sandstone  times,  for  striated  boulders  are  found  in  mudstone  at 
Pakhuiss  pass.  The  second  group  is  the  Dwyka  conglomerate,  a  con- 
solidated till  or  boulder  clay,  which  should  not  be  called  a  conglome- 
rate, and  might  be  named,  after  Penck,  a  tillite.  In  the  north  this 
overlies  striated  surfaces,  in  a  belt  from  north  Natal  to  the  Prieska 
district  of  Cape  Colony ;  in  the  western  Karroo  it  lies  unconformably 
over  surfaces  which  are  not  striated,  and  in  the  south  of  Cape  Colony 
it  lies  conformably  above  the  older  rocks,  and  there  is  no  evidence  of 
solid  ioe  actually  moving  over  the  surface  of  the  older  rock.  Many 
illustrations  of  this  were  shown,  which,  along  with  specimens  which 
were  collected  afterwards,  sufficed  to  convince  any  doubter  of  the 
glacial  origin  of  this  rock.  The  third  group  is  the  Enon  group,  but 
from  it  no  satisfactory  evidence  had  been  obtained.  The  last  glacial 
period  claimed  was  one  of  recent  glaciation,  but  no  good  evidence  of 
this  had  yet  been  discovered. 

In  the  discussion  all  speakers  accepted  the  glacial  origin  of  the 
Dwyka  rocks.      Prof.   Davis  pointed  out  that  apparently  there  bad 
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been  a  poleward  movement  of  a  large  mass  of  ioe  on  a  low  surface  with 
little  marked  relief,  and  said  that  this  raised  the  question  asked  by 
Prof.  Penok,  if  it  was  not  necessary  to  consider  changes  in  the  position 
of  the  Earth's  axis.  Mr.  Eogers  thought  that  the  evidence  favoured  the 
view  that  a  piedmont  type  of  glacier  existed  in  the  north.  The  existing 
difference  between  the  valley  floors  and  the  crest  of  the  ridges  in  the 
Prieeka  district  was  abont  500  feet,  bnt  how  mnoh  greater  it  had  been 
could  not  be  determined.  The  largest  bonlders  were  some  12  feet  in. 
diameter,  and  nothing  like  great  perched  blocks  had  been  fonnd. 

Prof,  A.  Penck,  of  Vienna,  then  read  his  paper  on  "Climatic 
Featnres  of  the  Pleistocene  Ice  Age ; "  and  Prof.  W.  M.  Davis,  of 
Harvard,  commnnicated  his  views  on  the  "  Sculpture  of  Mountains  by 
Glaciers."    Both  papers  will  appear  in  the  Journal. 

Friday^  August  18. — Mr.  Tule  Oldham  opened  the  proceediDgs  with 
an  account  of  "  The  Unveiling  of  the  Ooasts  of  Africa."  His  lecture 
was  illustrated  by  an  admirably  selected  series  of  lantern  views  of 
photographs  of  contemporary  maps,  which  presented  the  progress  of 
discovery  in  a  very  telling  way. 

The  recorder  then  read  a  paper  by  Mr.  B.  Budmose  Brown,  of 
the  Scottish  Antarctic  Expedition,  on  "Diego  Alvarez  or  Qough 
Island."  This  volcanic  island,  it  was  pointed  out,  was  some  1500  miles 
west  by  south  from  Cape  Town.  It  was  8  miles  by  4,  bordered  by  steep 
cliffs,  200  to  1000  feet  high,  the  land  rising  more  gradually  to  4380  feet, 
and  cut  into  picturesque  ridges  and  valleys.  The  rainfall  was  great, 
and  the  streams  formed  fine  waterfalls  where  they  fell  over  the  sea- 
cliffs.  One  or  two  valleys  had  been  out  down  to  sea-level,  and  formed 
the  most  convenient  landing-places.  Owing  to  the  stormy  seas,  landing 
was  difficult.  The  vegetation  was  abtindant,  and  the  Scottish  expedi- 
tion discovered  three  new  species  of  plants — two  new  buntings,  and  a 
rich  marine  fauna.  The  further  exploration  of  the  island  was  much  to 
be  desired,  and  should  be  undertaken  from  Cape  Town.* 

Mr.  Hutchins  pointed  out  how  important  Gough  island  was  to  Cape 
Colony  as  a  station  in  the  westerly  wind  tract,  from  which  observations 
invaluable  for  forecasting  the  weather  could  be  sent  to  Cape  Town,  if  a 
proper  meteorological  station  were  set  up. 

Mr.  Hutchins  then  read  a  paper  on  the  '^  Indigenous  Forests 
of  South  Africa."  He  pointed  out  that  the  forests  of  South  Africa 
could  be  divided  broadly  into  three  classes :  (1)  The  dense  evergreen 
indigenous  forest,  of  which  yellow-wood  was  the  chief  species.  It  was 
commonly  kuown  as  yellow-wood  forest.  (2)  Open  timber  forest. 
This  generally  occupied  drier  country  than  the  yellow-wood  forest, 
and  was  forest  of  an  inferior  type,  though  it  might  contain  trees  of 
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tbe  first  importanoe,  snoh  as  the  oedar  forest  of  Clanwilliam  and  the 
Bhodesian  teak  {Afzelia  mnomzemis)  forest  of  Wankie.  (3)  The  somb 
forests  of  the  dry,  hot  ooast-lands  and  portions  of  the  interior  where 
the  rainfall  was  scanty  and  uncertain. 

There  was  no  timber  of  large  size  in  the  scmb  forests,  and  not 
mnoh  large  timber  in  the  open  timber  forest ;  the  most  noticeable  was 
the  cedar  forest  north  of  Cape  Town  comprising  an  area  of  116»000 
acres.  Leaving  the  western  coast  and  its  cedar  forests,  the  dense 
yellow-wood  forest  was  met  as  soon  as  the  southern  coast  was  reached. 
The  indigenous  yellow-wood  forest  of  South  Africa  at  its  best  was  seen 
in  the  form  of  dense  evergreen  woods  disposed  roughly  in  two  stories 
The  lower  storey  was  formed  by  stinkwood,  assegai,  hard  pear,  iron- 
wood,  etc.,  and  the  upper  storey  by  the  big  yellow-wood  trees.  These 
yellow-wood  trees  attained  the  stature  and  dimensions  of  the  largest 
oak  trees  of  Europe.  This  forest  stretched  in  a  more  or  less  broken 
belt  along  the  coast  mountains  from  Table  mountain  to  the  north-east 
of  the  Transvaal.  The  area  of  the  yellow- wood  forest  in  Cape  Colony, 
Natal,  and  the  Transvaal  amounted  to  about  524,408  acres.  Aorora 
the  Limpopo  in  Rhodesia  the  forest  was  at  a  lower  altitude,  and  of 
quite  another  type.  Most  of  the  Bhodesian  trees  were  leaf-shedding, 
and  practically  all  of  the  species  were  different  from  those  in  the 
yellow- wood  forest.  This  sudden  change  in  the  character  of  the  forest 
was  remarkable.  In  the  north-east  Transvaal,  on  tbe  Woodbush 
range,  essentially  the  same  forest  as  at  Knysna  was  seen,  and  only 
a  few  species  were  changed  in  the  long  stretch  of  1200  miles  from 
Cape  Town  to  tbe  north-east  Transvaal.  The  climate  remained 
much  the  same,  altitude  compensating  latitude.  Beautiful  though 
the  indigenous  yellow-wood  forest  of  South  Africa  was,  its  present 
economic  value  was  not  high,  mainly  owing  to  its  poor  stocking.  The 
average  yearly  production  of  timber  throughout  the  forest  had  been 
variably  estimated  at  from  6  to  12  cubic  feet  per  acre.  Probably 
10  cubic  feet  might  be  taken  as  a  safe  average  figure.  It  was  the 
work  of  the  South  African  forester  to  improve  the  stocking  of  the 
indigenous  forests  with  the  native  trees  by  cuttings  arranged  to  favour 
natural  reproduction,  and,  at  the  same  time,  to  enrich  the  forest  by 
the  introduction  of  the  best  of  the  numerous  valuable  timber  trees 
which  were  to  be  found  in  the  extra-tropical  forests  of  other  countries. 
Of  such  trees  he  might  cite  particularly  Gedrela  amtralis^  the  premier 
tree  of  the  Australian  forests,  and  Seqttoia  sempervirens,  the  finest  timber 
tree  of  California,  and  probably  of  the  world.  Other  two  trees,  which 
were  doing  well  as  planted  trees,  were  blackwood  (Aoada  melanaxylon) 
and  the  camphor  tree  {Oinnamomum  camphora^.  Blackwood  spread 
rapidly  with  self-sown  seedlings  and  had  a  timber  like  walnut.  It 
was  hoped  that  these  trees,  introduced  into  the  glades  and  artificial 
openings  in  the  forest,  would  gradually  spread   themselves  into  the 
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poorly  stocked  areas  around  and  greatly  increase  the  present  low  valne 
of  the  indigenous  timber  forest  of  South  Africa. 

Charles  Stewart,  b.sc.,  secretary  to  the  Meteorological  Commission, 
Cape  Colony,  discussed  the  "Climatology  of  South  Africa."  South 
Airica  consisted  essentially  of  a  series  of  four  plateaux,  increasing  in 
eleyation  from  the  south  to  the  interior :  (1)  Coast  plateau,  (2)  Southern 
or  Little  Karroo,  (3)  Central  or  Great  Karroo,  (4)  Northern  Karroo,  or 
more  properly  the  High  Veld.  These  plateaux  were  most  distinctly 
marked  in  a  section  from  north  to  south  through  the  centre  of  the 
country,  but  were  not  so  apparent  in  the  east  and  west,  where  they 
were  reduced  to  mere  terraces. 

Temperature. — One  of  the  most  remarkable  features  in  connection 
with  temperature  was  the  great  uniformity  in  mean  annual  tempe- 
rature shown  by  stations  differing  widely  as  regards  latitude  and 
longitude,  e.g.  the  Boyal  Observatory  at  Cape  Town,  Cradock,  Bloem- 
fontein,  and  Johannesburg  had  practically  the  same  mean  temperature 
of  about  62°  Fahr.  This  was  due  to  decrease  of  temperature  with 
increase  of  elevation  above  sea-level  almost  neutralizing  the  increase 
of  temperature  which  would  otherwise  occur  with  increased  intensity 
of  solar  radiation  due  to  a  nearer  approach  to  the  equator. 

A  closer  examination  showed  variations  of  temperature,  especially 
along  the  coasts,  diminishing  from  north  to  south  along  the  west  coast, 
from  west  to  east  along  south  coast,  from  south  to  north  along  east 
coast,  due  chiefly  to  the  modifying  influence  of  the  cold  Benguela 
current  in  the  west  and  the  warm  Mozambique  current  in  the  east. 
The  extremes  of  mean  temperature  were  at  Disa  head  (2500  feet); 
part  of  Table  mountain  in  the  Cape  peninsula  with  54'°7  Fahr. ;  and 
at  Tuli  in  Bhodesia  in  the  Shashi  valley  (1750  feet),  with  an  annual 
temperature  of  72-°4  Fahr. 

The  average  temperature  of  97  stations  scattered  over  South  Africa 
was  62°8  Fahr.,  or  nearly  the  same  as  at  Sydney,  N.S.W.  The  mean 
temperature  curve  was  at  its  maximum  in  February,  fell  rapidly  till 
June,  continued  to  fall  slightly  in  July,  then  rose  with  a  peculiar 
flattening  of  the  curve  in  September  to  the  maximum  in  February. 
The  continued  fall  in  the  July  mean  temperature  was  closely  associated 
with  a  peculiar  and  apparently  regular  cold  spell  about  the  middle  of 
the  month,  the  minimum  for  the  year  occurred  on  July  16  over  the 
Cape  peninsula,  and  on  the  17  th  at  Kimberley.  The  flattening  in 
September  was  associated  with  an  increase  in  the  doud-curve  which 
was  coincident  with  the  change  of  the  prevalent  wind  direction  from 
north-west  in  August  to  south  in  September. 

BainfalL — The  curve  for  South  Africa  showed  two  maxima,  one  in 
November  and  one  in  March,  the  minimum  occurring  in  July.  A 
comparison  of  the  thunderstorm  distribution  curve  showed  that  the 
two  maxima  in  the  rain-curve  were  not  coincident  with  the  two  maxima 
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in  the  rain-ourve,  the  maxima  in  the  thunderstorm  curve  ooourring  in 
February  (month  of  maximum  mean  temperature),  and  falling  till 
June,  then  rising  again  to  the  maximum  in  February,  with  a  dip  down 
in  November.  South  Afrioa  might  be  divided  into  three  rainfall  areas 
aooording  to  its  seasonal  distribution :  (1)  winter  rainfall  area  in  the 
west,  (2)  constant  rains  (small  area)  in  south,  and  (3)  summer  rains 
in  the  east.  Bain  fell  ohiefly  with  north-west  winds  in  Cape  Town 
and  the  west  generally,  with  south-west  winds  along  the  south  coast, 
and  with  south-west  some  north-east  winds  along  the  east  coast.  There 
was  little  evidence  in  support  of  the  "  south-east  rain  "  theory,  which 
would  apparently  have  to  be  abandoned  as  far  as  the  coastal  areas  were 
concerned. 

Berg  Winds. — These  were  foehn-like  winds  experienced  practically 
all  along  the  coast,  blowing  from  off  the  plateaux  at  right  angles  to  the 
coast-line,  being  easterly  in  the  west,  northerly  along  the  south  coast,  and 
north-westerly  in  the  east.  Those  at  Port  Nolloth  caused  the  vdnter 
temperature  there  to  be  higher  than  that  at  Ookiep  (the  reverse  holding 
during  the  rest  of  the  year),  and  actually  delayed  the  occurrence  of  the 
minimum  mean  monthly  temperature  till  August.  They  were  clearly 
connected  with  the  occurrence  of  secondaries,  especially  during  autumn 
and  the  early  spring. 

Storms, — The  storms  visiting  South  Africa  seemed  to  be  closely  con- 
nected with  moving  anti-cyclones,  and  assumed  apparently  and  princi- 
pally the  forms  of  inverted  Y-depressions,  as  in  Australia. 

Sunshine. — The  largest  proportion  of  sunshine  occurred  in  the  Cape 
peninsula  in  summer,  and  was  lowest  in  winter ;  whereas  at  Elimberley, 
which  was  typical  of  ,the  greater  part  of  the  central  plateau-regions  of 
Cape  Colony,  the  largest  proportion  of  sunshine  occurred  in  the  winter 
months  when  the  days  were  mostly  bright  and  cloudless,  although  the 
night  temperatures  were  frequently  low  (below  freezing-point)  and 
severe.  This  fact  had  an  important  bearing  on  the  suitability  of  the 
Karroo  for  phthisical  patients  and  other  invalids. 

At  the  conclusion  the  President  proposed  votes  of  thanks  to  the 
Mayor  and  Corporation  for  the  use  of  the  banqueting  hall  for  the 
meeting-place  of  the  section,  and  to  Mr.  Ainslie,  a  member  of  the  South 
African  Association,  who  had  given  his  services  as  lanternist. 

Johannesburg, 

The  meetings  were  held  in  one  of  the  lecture-rooms  of  the  Transvaal 
Institute,  and  although  the  section-room  was  smaller  than  at  Cape  Town, 
it  was  large  enough  for  the  audiences,  and  had  the  advantage  of  being 
close  to  the  meeting-places  of  other  sections. 

Tuesday,  August  29.— Mr.  Douglas  W.  Freshfield,  Vice-President  of 
the  section,  opened  the  proceedings  by  giving  an  account  of  the  Sikhim 
Himalayas — the  country  through  which  our  troops  had  to  pass  on  the 
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way  to  Lhasa — and  the  Eangohenjunga  mass.  This  was  illustrated  by 
numerous  lantern-slides. 

Mr.  Tudor  Trevor,  Inspector  of  Mines,  described  the  "Physical 
Features  of  the  Transvaal/'  in  a  paper  which  will  be  published  in  the 
JaumaL 

Mr.  Ferguson  read  a  paper  by  Mr.  Van  de  Steer  on  the  "  Triangula- 
tion  of  the  Qo\d  Fields,"  of  which  he  gave  a  detailed  account.*  This 
had  been  carried  out  for  the  most  important  section  under  the  super- 
vision of  Mr.  H.  C.  Melvill,  the  Vice-President  of  the  Geographical 
section;  and,  among  other  points,  brought  out  the  accuracy  of  Mr. 
Melvill's  method  of  adjustment  of  errors  by  correcting  directions. 

Mr.  F.  S.  Watermeyer's  paper, "  Geographical  Notes  on  South  Africa 
south  of  the  Limpopo,"  was  read  by  Mr.  F.  Flowers,  the  local  secretary 
of  the  section.  In  it  an  account  was  given  of  the  cartography  of  South 
Africa,  a  summary  of  the  history  of  the  people,  and  a  general  review  of 
the  physical  features  and  climatic  characteristics  of  the  country  will 
appear  in  the  Scottish  Geographical  Magazine, 

Wednesday^  Augmi  30. — Oaptain  Ettrick  W.  Creak  read  a  paper  on 
•*  Terrestrial  Globes :  a  Necessary  Adjunct  in  the  Teaching  of  Geo- 
graphy." He  strongly  urged  the  greater  use  of  the  globe,  which, 
rather  than  maps,  should  be  the  basis  of  sound  geographical  teaching, 
and  he  cited  the  late  Prof.  Elis^  Beclus'  paper  to  the  B.G.S.,  and 
quoted  Lord  Kelvin's  opinion  that  '*  the  neglect,  the  almost  total  cessa- 
tion, of  the  use  of  the  globes  "  had  been  *'  a  very  retrograde  movement." 

Mr.  J.  Lomas,  of  Liverpool,  then  gave  an  outline  of  the  methods  he 
adopted  in  school  excursions,  and  in  teaching  the  use  of  maps  by  making 
models,  and  illustrated  his  remarks  by  a  series  of  lantern-slides  of 
photographs  taken  during  an  excursion,  and  of  the  maps  and  models 
used.  He  mentioned  that  they  had  been  able  to  take  school-children 
from  Liverpool  to  North  Wales  for  a  fortnight  at  a  time,  and  that  such 
excursions  had  proved  very  successful. 

Ptof.  W.  M.  Davis,  of  Harvard,  then  presented  an  account  of  the 
ideal  cycle  of  land  forms  in  an  arid  climate,  which  led  to  an  interesting 
discussion.     This  will  be  published  in  an  early  number  of  the  Journal. 

Friday^  September  1. — Thursday  was  reserved  for  excursions  to 
Pretoria.  On  Friday  Major  Stevenson  Hamilton  read  a  paper  on  the 
**  Game  Preserves  of  the  Transvaal,"  of  which  he  is  the  Warden.  His 
account  of  the  success  attending  the  efforts  of  the  Government  to  pre- 
serve game  in  the  eastern  low  veld,  which  were  begun  just  before  it 
was  too  late,  was  of  much  interest. 

Mr.  J.  Bolton  then  communicated  a  brief  review  of  the  boundary 
problems  of  Africa,  pointing  out  where  they  had  been  settled  by  treaty 
and  survey,  and  where  they  were  still  indefinite. 

*  This  paper  will  appear  in  fall  in  the  Jou^-nal  of  the  Institute  of  Land  Surveyors 
of  the  Tran0?aaL 
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A  new  raiDfall  map  of  Afirioa,  by  Messrs.  Herbertson  and  Waite^ 
was  shown,  and  the  changes  neoessitated  by  the  accumulation  of  new 
data  daring  the  past  eight  or  ten  years  were  pointed  ont.  This  will 
be  the  snbjeot  of  a  oommnnioation  to  the  Besearch  Committee. 

The  President  proposed  a  vote  of  thanks  to  the  Transvaal  lAstitiite 
for  its  hospitality  to  the  section,  and  more  especially  to  the  Principal, 
Prof.  Hele-Shaw,  who  had  taken  much  personal  trouble  to  alter  the 
lecture-room  and  lantern  arrangements  to  suit  the  requirements  of  the 
meetings.  A  special  vote  of  tiianks  was  also  passed  to  all  the  South 
African  officers  of  the  section,  and  especially  to  Mr.  F.  Flowers,  one  of 
the  secretaries,  who  was  responsible  for  the  local  arrangements,  both  at 
Gape  Town  and  at  Johannesburg. 

Papers  of  Geoqbaphigal  Interest  in  Other  Sections. 

Section  A. — It  was  at  one  time  hoped  that  a  joint  meeting  of  the 
Physical  and  Geographical  sections  might  be  arranged,  to  hear  the 
papers  on  surveying.  In  addition  to  those  read  in  Section  £,  they 
included  Sir  Bayid  GilVs  account  of  the  "  Progress  of  the  Great  African 
Arc  of  Meridian  and  Geodetic  Survey"  (at  Johannesburg),  Pro&. 
Beattie  and  Morrison's  description  of  the  **  Magnetic  Survey  of  Soul^ 
Africa,"  Dr.  Backlund's  paper  on  **  Gbodetic  and  Gravitational  Obser- 
vations in  Spitsbergen,"  and  Mr.  H.  G.  Fourcade*s  on  **  Stereosoopic 
Surveying." 

Two  meteorological  papers  were  also  read  in  Sectibn  A.  Dr.  Mill's 
"  Comparison  of  the  Periodicities  of  Meteorological  Beoords  at  London 
and  Gape  Town,"  and  Mr.  B.  F.  Bendall's  '*  Meteorological  Notes  from 
the  Natal  Observatory." 

Prof.  Milne's  report  and  paper  on  **  Becent  Advances  in  Seismology" 
involved  interesting  geographical  problems. 

Section  C. — In  addition  to  the  papers  read  at  the  joint  meeting,  a 
number  of  papers  were  of  considerable  interest  to  geographers.  Among 
these  the  descriptions  of  the  geological  condition  of  Gape  Colony,  by 
Mr.  A.  W.  Bogers,  the  Government  Geologist;  of  Basutoland,  by  Mr. 
S.  S.  Dorman ;  and  of  South  Victoria  Land,  by  Mr.  H.  T.  Ferrar,  may 
be  mentioned. 

It  was  unfortunate  that  Prof.  Sollas's  suggestive  paper  on  the  **  Con- 
tinent of  Africa  in  Belation  to  the  Physical  History  of  the  Earth  "  could 
not  be  read  at  the  joint  meeting.  At  Johannesburg  the  Geographical 
section  met  an  hour  later  on  the  Wednesday,  in  order  to  hear  Mr. 
Lamplugh's  "  Beport  on  a  Traverse  of  the  Zambezi  Gorge,"  which  was 
illustrated  by  many  excellent  views.  In  it  he  confirmed  and  supple- 
mented the  account  of  Mr.  Molyneux  which  appeared  in  the  Journal  for 
January,  1905. 

At  Cape  Town  Prof.  A.  Young  described  a  remarkable  tidal  move- 
ment which  he  had  discovered  in   the  underground  waters  of  the 
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Karroo.  If  this  is  an  indication  of  a  vast  subterranean  water  system 
at  depths  whioh  can  be  reached  by  bore-holes,  it  is  of  great  economic 
importance. 

Section  D. — Mr.  W.  L.  Sclater's  paper  on  the  "  Migration  of  Birds  in 
the  Sonthem  Hemisphere  "  was  the  one  of  greatest  geographical  interest. 

Section  F. — Many  economic  papers  necessarily  involved  geographical 
considerations,  and  must  be  read  by  those  specializing  in  economic  geo^ 
graphy.  The  three  read  at  Oape  Town  on  the  Friday  were  of  this 
nature,  viz.  Mr.  T.  H.  Moore,  on  the  "  World's  Supply  of  Wool ; ''  Mr. 
A.  L.  Bowley,  on  the  "  Changes  in  the  Sources  of  the  World's  Wheat 
Supply  since  1880;"  and  Mr.  E.  Nobb,  on  "  The  Food  Supply  of  Cape 
Colony."  Such  papers  as  Sir  David  Hunter's  "  Development  and 
Working  of  Bailways  in  Natal "  and  Mr.  B.  i  Ababrelton's  "  Colonial 
Lands  of  Natal "  involved  important  geographical  considerations. 

Secfion  I. — It  is  not  common  to  find  in  the  proceedings  of  the 
Physiological  Section  papers  of  special  geographical  significance,  but  at 
Cape  Town  Sir  Lander  Brunton  opened  a  most  interesting  and  valuable 
discussion  on  the  relations  of  climate  and  health,  in  which  many  dis« 
tinguished  physicians  took  part.  This  is  in  part  a  geographical  problem, 
and  we  understand  that  geographical  representatives  will  be  asked  to 
join  the  committee  which  has  been  formed  to  collect  and  discuss  the 
existing  data  on  this  subject. 

Section  K. — Three  valuable  communications  were  contributed  on 
plant  geography.  Prof.  A.  Engler,  of  Berlin,  discussed  the  "  Vegeta- 
tions and  Floral  Elements  of  Tropical  Africa,"  Dr.  B.  Marloth  the 
'*  Phyto-geographical  Subdivisions  of  South  Africa,"  and  Mr.  J.  Burtt* 
Davy  the  '*  Life  Zones  of  the  Transvaal,  their  Climate  and  Crops." 

Evening  Lectures,  —  Two  evening  lectures  were  on  geographical 
topics.  Mr.  Douglas  Freshfield  discussed  the  subject  of  mountains  at 
Durban,  but  an  unsatisfactory  lantern  prevented  his  beautiful  slides 
being  properly  shown.  Mr.  Ferrar,  by  special  request,  gave  an  account 
of  the  National  Antarctic  Expedition  in  Pletermaritzburg,  his  native 
town.  Mr.  Bandall  Maclver's  report  on  the  Bhodesian  rivers,  which  was 
read  at  Bulawayo,  will  be  the  subject  of  a  communication  to  the  Journal. 

Oommittees, — The  recommendations  of  the  Committee  of  Section  E 
were  all  accepted  by  the  Committee  of  Becommqndations  and  by  the 
Qeneral  Committee.  These  included  the  continuance  of  the  existing 
committees  for  the  exploration  of  the  West  of  the  Indian  ocean,  and  for 
collecting  local  names  for  topographical  and  geological  phenomena 
(jointly  with  0).  Along  with  Sections  B,  C,  and  Q  a  new  committee 
was  recommended  to  investigate  the  '*  Quantity  and  composition  of 
rainfall  and  of  lake  and  river  discharge."  * 

*  Information  which  would  be  of  use  to  any  of  these  committees,  or  to  that  on 
Olimate  and  Health,  should  be  sent  to  the  secretary  of  the  relevant  committee,  c/o 
British  Association,  Burlington  House,  London,  W. 

JJp.  yy.— DlCEMBBB,  1906.]  2  U 
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PRELIMINARY  REPORT  ON  THE  PHYSICAL  OBSERVATIONS 
CONDUCTED  ON  THE  NATIONAL  ANTARCTIC  EXPEDI- 
TION, FROM  1902  TO  1904.* 

By  L.  0.  BERNACCHI,  F.R.O.S. 

One  of  tbe  principal  scientific  objects  of  the  National  Antarctic  Expedition  was  a 
magnetic  survey  of  the  soath  polar  regions  of  the  globe. 

The  magnetic  survey  of  1848-1849,  conducted  at  sea  under  Sir  James  Boss, 
with  fixed  observatories  established  at  Toronto,  St.  Helena,  Capetown,  and  Hobart, 
fcmned  one  of  the  most  valuable  contributions  to  our  knowledge  of  terrestrial 
magnetism,  and  enabled  Sabine  to  construct  maps  of  equal  lines  of  magnetic 
declination,  inclination,  and  intensity  for  the  whole  world,  for  the  completion  of 
which  every  available  observation  made  up  to  1870  was  employed.  From  1870  to 
1880  was  a  period  of  activity  in  magnetic  observations  on  sea  and  land,  and  the 
magnetic  charts  published  in  the  report  of  the  scientific  results  of  H.M.S.  ChaUenger 
give  a  fairly  accurate  representation  of  the  normal  distribution  of  the  Earth's 
magnetism  between  parallels  70^  N.  and  40^  S.  for  the  epoch  1880 ;  but  beyond 
these  limits  there  is  a  considerable  degree  of  uncertainty,  especially  in  the 
southern  regions  south  of  50^  S.,  where  we  have  very  few  observations  since  1845, 
and  where  the  changes  in  the  magnetic  elements  during  the  last  sixty  years  have 
been  considerable. 

Of  recent  years  elaborate  magnetic  surveys  have  been  conducted  in  various 
parts  of  the  world,  and  with  splendid  results,  but  it  has  proved  almost  impossiUe 
to  establish  and  maintain  a  theory  of  terrestrial  magnetism  unless  observations  in 
the  Antarctic  Regions  were  carried  out.  All  calculations,  however  excellent,  must 
necessarily  fail  if  that  gap  in  our  information  is  lacking ;  thus  the  completion  of 
the  theory  of  the  Earth's  magnetism  remained  an  unsolved  problem.  The  necessity 
of  a  survey  of  the  magnetic  constants,  changes,  etc.,  within  the  Antarctic  circle 
therefore  became  essential  in  its  importance  with  regard  to  the  advancement  of 
our  knowledge  of  terrestrial  magnetism.  Whether  the  magnetic  observations  of 
the  Discovery ^  taken  in  a  high  southern  latitude,  when  combined  with  observations 
of  other  expeditions  and  land  stations  will  materially  advance  our  knowledge 
remidns  to  be  seen  ;  certidnly  they  cannot  fail  to  throw  considerable  light  on  the 
magnetic  conditions  of  the  Antarctic  Regions. 

In  this  preliminary  paper  no  attempt  has  been  made  to  give  results,  but  only  to 
give  some  indication  of  the  magnetic  and  other  physical  work  carried  out,  more 
especially  while  the  Discovery  was  frosen  in  from  February,  1902,  until  February, 
1904.  An  attempt  to  deal  with  so  large  a  mass  of  observations  both  on  land  and 
sea  at  this  early  date  would  only  lead  to  confusion,  and  therefore  conclusions  here 
put  forward  must  be  accepted  with  considerable  reserve. 

Besides  the  Fox  and  Lloyd-Creak  instruments  for  the  determination  of  inclina- 
tion and  total  force  at  sea,  the  Discovery  was  supplied  with  unifilar  magnetometers 
and  barrow-circles  for  the  determination  of  absolute  declination,  horizontal  force,  and 
inclination  on  shore,  and  with  a  set  of  Eschenhagen  variometers  or  self-recording 

*  Research  Department,  May  8, 1905.  Mr.  Bemacchi  said  :  I  should  like,  before 
I  read  this  paper  this  afternoon,  to  ask  you  to  understand  that  the  paper  was  written 
some  months  ago,  before  any  attempt  was  made  to  reduce  the  physioal  work  of  tiie 
Discovery.  Therefore  any  results  put  forward  in  the  paper  must  necessarily  be 
accepted  with  considerable  reserve.  Some  of  the  observations,  I  understand,  have 
already  been  reduced,  but  I  have  not  had  access  to  the  results,  therefore  I  cannot 
put  any  definite  results  before  you  this  afternoon, 
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instraments  for  obtaining  a  continuous  photographic  record  of  the  changes  in 
declination,  horizontal  force,  and  vertical  force. 

Some  time  previous  to  the  departure  of  the  British  and  Glerman  expeditions,  a 
scheme  of  international  co-operation  in  magnetic  work  was  established,  and  besides 
the  continuous  observations  with  the  variometers,  regular  term  days  and  term 
hours  were  agreed  upon  for  obtaining  special  observations  with  them  at  the  same 
moment  of  Greenwich  mean  time. 

Tbe  southern  stations  co-operating  were  New  Zealand,  Melbourne,  and 
Mauritius.  The  Argentine  Gt>vemment  sent  a  party  to  Staten  island,  near  Cape 
Horn,  and  Germany  one  to  Eerguelen  island ;  in  the  northern  hemisphere,  Kew, 
Falmouth,  Bombay,  and  German  and  other  foreign  observations.  The  magnetic 
observatory  at  Christchurch,  New  Zealand,  was  made  the  primary  base  station 
of  the  expedition  in  the  southern  hemisphere,  and  here  the  constants  for  our 
instruments  were  determined  before  sailing  in  1901,  and  again  on  returning  in 
1904.  Our  thanks  are  due  to  the  New  Zealand  Grovemment  for  their  courtesy 
in  placing  the  observatory  at  our  disposal,  and  to  Dr.  Coleridge  Farr  and  Mr. 
H.  F.  Skey,  of  the  observatory,  for  their  valuable  assistance. 

With  the  sea  observations  it  is  not  our  purpose  to  deal  in  this  paper,  but 
exclusively  with  the  physical  work  conducted  from  February,  1902,  to  February, 
1904,  on  shore. 

As  soon  as  a  suitable  winter  spot  was  found  for  the  Discovery^  a  site  was 
selected  for  tiie  magnetic  observatory.  From  a  magnetic  point  of  view,  an 
observatory  of  this  kind  should  be  placed  in  a  position  where  conditions  are  not 
disturbed  by  the  presence  of  magnetic  rocks ;  but  it  would  be  difficult,  if  not 
impossible,  in  the  whole  length  of  Victoria  Land  to  find  such  an  undisturbed 
locality,  unless  it  were  on  the  surface  and  near  the  edge  of  one  of  the  extensive 
ice-flows  far  from  the  actual  coast-line,  such  as  the  Great  Ice  Barrier  or  the  ice- 
flow  in  the  vicinity  of  Lady  Newnee  bay. 

The  spot  selected  for  the  observatory  (lat.  77°  50'  50"  S.,  long.  11*"  7"  0'  E.), 
although  the  best  available,  was  hardly  an  ideal  one  for  magnetic  observations. 
It  was  on  the  extremity  of  a  peninsula  extending  in  a  south-west  direction  from 
the  base  of  an  island  formed  by  Mounts  Erebus  and  Terror.  Length  about  10 
miles,  and  breadth  1  mile,  and  average  height  about  800  feet.  The  extreme  end, 
however,  where  the  observatory  was  placed  was  only  between  30  feet  and  50  feet 
above  sea-level.  The  geological  formation  is  of  a  volcanic  nature,  principally 
basalt,  and,  as  will  be  seen  later,  had  considerable  influence  on  the  absolute  values 
of  H.F.,  V.F.,  and  inclination.  As  soon  as  the  Discovery  reached  her  winter 
quarters  (a  small  inlet  to  the  south  of  the  end  of  the  peninsula),  tbe  observational 
huts  were  immediately  landed,  and  erection  commenced.  These  huts  were  con- 
structed of  large  asbestos  slates,  screwed  on  to  the  outside  and  inside  of  a  wooden 
framework.  The  larger  of  the  two,  used  for  the  variation  house,  was  11*6  feet  by 
11*6  feet,  and  6'8  feet  in  height.    The  absolute  house  was  slightly  smaller. 

Although,  perhaps,  small  log  huts  would  have  been  more  suitable,  they  cer- 
tainly would  not  have  been  so  light,  compact,  and  easily  portable.  The  asbestos 
huts  were,  on  a  whole,  fairly  satisfactory,  but  had  some  grave  disadvantages. 

By  the  end  of  February,  1902,  the  erection  of  the  variation  house  (A)  was 
completed,  and  the  variometer  set  up  and  working  for  the  term  day,  March  1st. 
The  absolute  house  (B)  was  completed  later,  and  placed  25  yards  to  the  north  ot 
(A).  Both  huts  were  30  feet  above  sea-level.  For  the  absolute  instruments  a  brick 
pillar  was  built  up  through  the  floor  of  B,  3  feet  6  inches  above  it,  and  2  feet  by 
1  foot  6  inches  square.  The  door  of  the  hut  faced  nearly  due  west,  and  narrow 
openings  were  made  across  the  roof  and  down  the  north  and  south  walls  in,  as  near 
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as  po68ible»  the  geographical  meridiaD,  for  the  purpose  of  using  a  transit  instrument 
or  theodolite.  An  azimuth  peg  was  erected  a  little  to  the  south  of  west^  30  yards 
from  the  observational  pillar.  The  peg  was  an  iron  one^  driven  into  the  frozen 
ground  to  a  considerable  depth,  and  only  1  foot  showing  above  the  surface.  At 
the  top  was  a  circular  hole,  across  which  a  wire  was  stretched  and  a  light  plsced 
behind  when  bearings  were  taken  from  the  hut  in  the  dark  winter  months. 

For  the  variometers  in  A,  a  bench  was  erected  in  the  magnetic  meridian, 
8  feet  5  inches  in  length  and  1  foot  6  inches  in  breadth,  supported  at  one  end  by  a 
drain  pipe  1  foot  6  inches  diameter  sunk  into  the  frozen  ground,  and  at  the  other 
extremity  a  thick  pillar  of  wood  sunk  in  the  same  way.  The  thickness  of  the 
wood  slab  forming  the  bench  was  3  inches,  and  was  2  feet  9  inches  above  the 
ground. 

The  latitude  of  the  observatory  is  the  mean  of  a  large  number  of  meridian  and 
circum-meridian  altitudes  of  the  sun,  taken  daring  the  summers  of  1902*1903  and 
1903-1904  with  theodolite  and  sextant.  Until  all  these  observations  have  been 
re-worked  and  checked  it  is  probably  a  few  seconds  in  error.  The  longitude  is  that 
derived  from  a  few  occultations  of  stars  by  the  moon,  and  until  re-worked  is, 
probably,  also  slightly  in  error. 

The  azimuth  of  the  fixed  mark  for  declination  observations  was  first  deter- 
mined by  theodolite  in  May,  1902,  and  subsequently  by  a  number  of  sun  azimuths 
in  the  spring  and  summer  of  1902-1903  and  1903-1904,  using  the  azimuth  mirror 
of  the  magnetometer  and  finding  the  mean  time  at  place  by  altitudes  of  the  son  in 
a  mercury  horizon. 

As  soon  as  possible  the  absolate  values  of  declination,  horizontal  force,  and 
incllDation  were  determined,  the  instruments  employed  throughout  the  two  years 
being  the  same,  viz.  unifilar  magnetometer  No.  25  by  Elliott,  and  inclinometer 
No.  27  by  Barrow.  All  the  magnets  were  adjusted  in  their  stirrups  for  the  latitude, 
and  during  the  first  two  months  magnet  25  D  was  employed  in  determining  the 
horizontal  force,  but  as  the  value  of  P.  for  this  magnet  was  found  to  be  normally 
negative,  this  was  changed  for  25  A,  which  was  subsequently  used  throughout. 

The  method  of  observation  was  the  same  as  that  employed  at  Eew  and  other 
observatories,  the  only  difference  being  that,  instead  of  distances  30  and  40  cms. 
in  the  deflection  experiment,  42  and  56  cms.  were  used,  owing  to  the  small  size  of 
the  force.  The  approximate  value  of  the  declination  was  found  to  be  152^  E., 
H.F.,  0-06  O.G.S.  unit,  and  dip  -84®  40'.  The  reduction  and  publication  of  the 
absolute  observations  has  been  undertaken  by  the  Hydrographic  Depaitment  of  the 
Admiralty. 

The  dianges  in  the  values,  especially  declination  and  horizontal  force,  are  so 
rapid  and  irr^ular  that  little  can  be  gathered  from  individual  observations.  It  is 
only  by  examining  the  main  position  of  the  curves  on  the  magnetograms  from 
month  to  month  that  the  changes  can  be  clearly  detected.  However,  I  think  it 
will  be  found,  when  these  observations  are  published,  that  there  is  an  indication  of 
a  large  annual  variation  in  all  the  elements.  This,  we  shall  see  later,  is  more 
clearly  indicated  on  the  magnetograms. 

The  declination  reaches  a  maximum  easterly  value  towards  the  time  of  the 
autumnal  equinox  (September),  or  a  little  later,  and  a  minimum  near  the  venal 
equinox  (March),  the  annual  range  being  about  2^.  The  horizontal  force  incrsases 
towards  the  autumnal  equinox,  and  decreases  towards  the  vernal,  the  range  bdng 
approximately,  0*001  C.G.S. ;  while  the  dip  decreases  towards  the  autumnal  and 
increases  towards  the  vernal  equinox,  the  range  in  1903  being  nearly  30'. 

Magnetically  disturbed  days,  especially  in  the  summer,  were  very  frequent. 
It  was  only  on  a  few  days  in  each  month  that  good  absolute  observations  were 
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possible.  It  was  not  always  easy  to  select  quiet  days.  Frequently  attempts  at 
absolute  obsefTations  had  to  be  abandoned  on  accoont  of  too  great  disturb- 
ance, and,  in  the  winter,  sometimes  on  account  of  a  blizzard,  which  made  inter- 
course between  the  ship  and  the  shore,  and  obserring  in  the  small  exposed 
absolute  house,  almost  impossible.  In  November,  1903,  a  large  tent  was  erected  on 
the  unbroken  sea  ice  in  McMurdo  strait,  2  miles  from  the  nearest  shore-line,  and  over 
a  spot  where  the  depth  of  water  was  220  fathoms.  Three  sets  of  observations  were 
taken,  viz.  on  November  4,  6,  and  8,  with  an  interval  of  two  days  between  each 
set.  The  variometers  were  running  simultaneously.  The  results  obtained  were 
rather  surprising.  The  following  table  shows  the  resolts  of  the  observations  of 
November  8  compared  with  those  taken  on  shore  on  November  2 : — 

Table  I. 


Date. 

HorizonUl  force. 

ToUl  force. 

VerUcal  force. 

IncUnatiOD. 

Nov.  2,  on  shore 
Nov.  8,  on  ioe  ... 

C.G.S. 
0-06929 
004367 

C.G.S. 
0-7306 
0-6982 

C.G.8. 
0-7278 
0-6968 

00805 

84  83  6 
86  24  8 

Differenoes   ... 

0-02562 

0-0324 

1  51  2 

From  the  mean  of  all  three  sets  a  correction  can  be  found  to  apply  to  the 
observations  taken  on  shore.  Unfortunately,  at  this  time  persistent  overcast 
weather  prevailed,  and  no  observations  of  declination  were  possible  on  account 
of  there  being  no  sun  visible  for  the  determination  of  a  true  bearing.  This  was 
not  done  until  January  30,  1904,  and  was  then  found  to  be  152^  43'  52"  E.  at 
3**  39"  p.m.  local  mean  time,  the  declination  on  shore  for  that  time,  taken  from 
the  magnetograms  of  January,  being  about  152*^  40^  E.  Thus  the  declination 
seems  little  affected  by  the  magnetic  character  of  the  rocks. 

The  establishment  of  the  absolute  house  out  on  the  sea  ioe,  although,  perhaps, 
possible  during  the  second  year,  would  have  been  attended  by  considerable  difficulty 
and  some  risk,  especially  as  it  would  have  been  fully  exposed  to  the  heavy  winter 
storms,  and  the  sur&ce  of  the  ice,  being  hard  and  smooth,  offered  very  little  holding 
ground.  During  the  first  year  practically  nothing  was  known  of  the  ice-conditions 
in  the  strait ;  indeed,  up  to'quite  late  in  the  year  the  ice  within  a  few  hundred 
yards  of  the  ship  was  continually  breaking  up  and  drifting  away. 

The  tent  on  the  ioe  was  made  the  base  station  for  the  observations  taken  on 
the  Ice  Barrier  sledge  journey  of  November  10  to  December  10, 1903,  with  inclino- 
meter No.  27  by  Barrow,  having  two  reversible  inclination  needles  and  two  total- 
force  needles. 

The  objects  of  the  Ioe  Barrier  sledge-journey  were  to  determine  the  extent  of 
the  ice-sheet  which  is  terminated  by  the  Great  Ice  Barrier  in  a  direction  due  south- 
east from  Mount  Erebus ;  to  ascertain,  if  possible,  whether  land  existed  in  that 
direction ;  to  take  a  series  of  magnetic  observations  where  they  would  probably 
not  be  disturbed  by  magnetic  rock  masses;  to  investigate  the  surface  of  the 
barrier  in  detail,  and  the  meteorological  conditions  prevailing  over  this  ice-sheet 
during  the  summer  months. 

The  farthest  point  reached  was  about  155  geographical  miles  south-east  of  Mount 
Erebus,  the  total  distance  traversed  being  about  340  statute  miles.  Constant  south- 
west winds  with  drifting  snow  were  experienced.  The  geographical  positions  of 
the  *'  camps  "  were  determined,  whenever  possible,  by  means  of  sextant  observations 
of  the  sun  in  an  artificial  mercury  horizon. 
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With  the  exception  of  those  taken  on  Noyember  28,  all  magnetic  obeerTations 
were  taken  in  the  eyenings  between  7  p.m.  and  9  p.m.  after  the  day's  march.  On 
two  occasioDs  only  was  it  possible  to  obseire  in  the  open  air.  In  most  cases  the 
strong  cold  wind  with  drifting  snow  prevented  open-air  obseryations,  and  they  were 
then  taken  in  the  small,  low  sleeping-tent  while  the  other  two  occupants  waited 
outside.    The  following  are  some  of  the  results  obtained : — 


Table  II. 


Date. 


Camp. 


NoYemb 

i 
er    8 

Base 

»» 

Hi 

E 

»♦ 

17  1 

H 

>♦ 

20 

M 

fi 

2:^ 

P 

»» 

26 

S 

>i 

28  ' 

w 

Latitude. 


77  50  50 

78  6    0 
78  33    0 

78  50    0 
28*5  geo.  miles 
50*0  geo.  miles 

79  88  0 


Longitude. 


Inclination. 
Mean  2  needles. 


h.     m.    s. 

11     7     0  E. 
168  26    0  K 
170  22    0 
172     1  30 

S.£.  of  H 

8.E.  of  M 
175  55  80 


-86  24  84 
^S6  0  0 
-85  45  39 
-85  27  70 
-85  4  22 
-84  58  83 
-84  49  31 


Total  force. 


C.G.S. 
0-6982 
0-6694 
0-6487 
0-6166 
0-6031 
0-5881 
0-5855 


The  above  observations  are  very  uniform,  and  with  the  exception  of  an 
observation  taken  on  the  return  journey  close  under  a  small  volcanic  island  called 
^  White  Island/'  which  has  been  rejected  on  account  of  showing  slight  disturbance, 
they  do  not  seem  to  be  at  all  influenced  by  land-masses.  The  decrease  in  the 
inclination  over  165  geo.  miles  is  1^  35'  53",  or  about  1'  for  each  1-6  geo.  mile. 
The  total  change  in  the  total  force  amounts  to  0*1127  G.G.S.  units.  The  total 
force  has  been  found  by  the  formula  given  in  the  Admiralty  '  Manual  of  Scientific 
Enquiry.' 

These  observations  ought  to  give  a  capital  idea  of  the  rate  of  change  over  an 
apparently  undisturbed  area  in  these  latitudes,  and  may  be  of  some  assistance  in 
more  accurately  locating  the  position  of  the  south  magnetic  pole.  Besides  observa- 
tions for  inclioation  and  total  force,  the  declination  was  observed  by  means  of  a 
prismatic  compass,  but  these  have  not  yet  been  worked  out  excepting  very  roughly 
while  on  the  march. 

Declinations  were  also  observed  by  Captain  Scott  on  his  southern  and  western 
sledge-journeys,  and  ought  to  prove  of  considerable  value.  On  the  western  journey 
the  isogonic  of  180®  was  crossed  in  about  lat.  77**  50'  S.,  long.  155®.  B.  during  the 
months  of  November  and  December,  1903. 

The  self-recordiDg  variometers  supplied  to  the  expedition  were  the  delicate 
transportable  type  devised  by  the  late  Prof,  von  Eschenhagen,  and  made  by  the 
firm  of  0.  Toepfer,  of  Potsdam.  They  consist  of  a  declinometer,  a  horizontal  and  a 
vertical  force  magnetometer,  and  self-recording  apparatus.  These  instruments, 
especially  the  first-named  two,  possess  several  advantages  over  the  instrumenta 
used  hitherto,  but  are  almost  too  fragile  and  sensitive  for  use  at  a  polar  station. 

The  magnets  for  the  declinometer  and  H.F.  instruments  consist  of  well- 
hardened  laminar  pieces  of  watch-spring  steel,  25  mm.  in  length  and  weighing  about 
1*5  gramme.  A  light  aluminium  frame  supports  the  mirror  and  the  magnet,  and 
this  is  hung  by  means  of  a  double  hook  on  a  small  cross-piece  attached  to  the 
bottom  of  a  quartz  fibre  suspension.  The  declinometer  gave  entire  satis&ctioii 
throughout  the  two  years.  Unfortunately,  the  quartz  fibres  supplied  for  the 
horizontal  force  instrument,  instead  of  being  about  t^  to  ^^  mm.  thick,  were  very 
much  finer,  being  galvanometer  fibres,  and  therefore  made  the  magnet  more  sensitive 
than  was  desirable  or  convenient. 
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The  vertical  force  instrument  was  a  modification  of  the  Lloyd  balance,  and  as  it 
was  only  jnst  completed  before  leaving  England,  very  little  was  known  of  its 
behaviour  even  at  Potsdam.  This  instrument  was  a  source  of  constant  trouble. 
The  needle  was  balanced  for  a  dip  of  about  70^  N.  The  magnetic  dip  at  Winter 
harbour  being  about  84°  S.,  the  pull  on  the  south  end  of  the  needle  could  not 
be  overcome  by  the  small  weights  and  magnets  supplied  for  the  purpose,  and  there- 
fore additional  weights  had  to  be  added  to  the  north  end,  which  increased  the 
temperature  coefficient  of  the  balance. 

The  principal  advantage  of  the  recording  apparatus  is  that  all  three  elements, 
base  lines^  and  a  temperature  curve  are  on  the  same  photogram  for  the  day.  In  the 
summer-time,  however,  when  the  movements  of  the  magnets  are  large  and  frequently 
highly  disturbed,  this  leads  to  confusion. 

The  following  is  the  arrangement  of  the  instruments  in  the  magnetic  meridian : 
North  extremity,  the  recording  cylinder ;  at  about  120  cms.  from  the  cylinder,  the 
declinometer;  then  the  H.F.  instrument  at  about  165  cms.,  and  at  the  south 
extremity  the  V.F.  instrument. 

During  the  first  year  the  walls  of  the  variation  house  were  banked  with  snow, 
and  a  large  brass  heating  lamp  kept  burning  within,  so  as  to  maintain  as  uniform 
temperature  as  possible.  This  lamp  was  frequently  a  source  of  danger  and  incon- 
venience of  a  most  aggravating  nature,  and  required  constant  watching ;  nor  was  it 
successful  in  keeping  a  uniform  temperature,  and  giving  out  a  fair  proportion  of  heat 
for  the  amount  of  oil  burned.  It  was  altogether  an  unsuitable  type.  During  the 
second  year  the  house  was  entirely  buried  under  snow,  and  although  at  times  the 
temperature  within  was  very  low,  viz.  -  30°  Fahr.,  it  remained  fairly  uniform  from 
month  to  month. 

From  May,  1902,  until  January,  1904,  the  declinometer  was  never  interfered 
with,  nor  its  zero  mirror  altered. 

During  the  first  year  the  H.F.  instrument  was  two  or  three  times  found  to  be 
out  of  adjustment  and  altered,  but  remained  untouched  during  the  second  year, 
while  the  V.F.  instrument  was  altered  from  time  to  time  during  both  years. 

The  following  are  approximately  the  scale  values  employed,  equal  to  1  mm.  of 
the  ordinates  of  the  curves : — 

D  =  1''4  per  millimetre. 


D  =  1  '4  per  millimetre. 

H  =  0*000015  dyne  per  millimetre. 

V  =  0-00016  dyne  per  millimetre. 


V  is  about  the  sensitiveness  recommended  in  the  international  programme,  but 
H  is  much  more  sensitive.  The  sensitiveness  of  Y  remained  fairly  constant 
throughout,  excepting  once  or  twice  when,  for  a  short  time,  it  was  purposely  made 
more  sensitive.  It  remained  fairly  constant  during  the  second  year,  but  altered  a 
few  times  during  the  first. 

The  method  of  determining  the  sensitiveness  was  by  deflecting  the  magnets 
with  one  of  the  unifilar  collimating  magnets  at  certain  known  distances,  and  then 
carefully  finding  the  moment  of  the  deflecting  magnet  by  a  set  of  absolute  observa- 
tions. If  M  be  the  moment  of  the  magnet  deflecting,  d  the  distance  employed,  and 
E  the  amount  of  deflection,  then  the  sensitiveness  is  found  as  follows : — 


r  2M  1 


The  only  method  employed  for  determining  the  temperature  coefficient  of  the 
magnets  was  by  taking  sets  of  absolute  observations  while  the  temperature  in  the 
variation  house  was  comparatively  high,  then  allowing  the  temperature  to  fall 
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rapidly  and  taking  another  set  of  absolute  valaes ;  but  as  the  movements  of  the 
magnets  are  so  large  and  rapid,  thid  method  is  not  altogether  satisfactory,  and 
perhaps  the  best  method  is  to  compare  the  cunres  on  days  when  the  temperature 
is  high  with  those  when  the  temperature  is  low. 

The  determination  of  the  temperature  coefficient  for  V  by  this  method  should 
present  no  difficulty,  but  for  H  it  will  not  be  so  easy,  as  the  coefficient  for  this 
short,  light  magnet  is  so  small. 

Prof.  Eschenhagen  gives  the  temperature  coefficient  for  one  of  his  uncom- 
pensated variometers  as  amounting  to  7y  for  1^  G. 

During  the  first  year  the  curves  are  much  finer  and  sharper  than  during  the 
second,  on  account  of  a  more  sensitive  bromide  paper  being  employed,  and  conse- 
quently a  smaller  light  slit.  The  magnetograms  were  usually  developed  once  a 
week  by  means  of  ortol-soda  developer,  which  has  the  advantage  of  being 
exceptionally  clean  to  use,  and  giving  rich  dark  tones  to  the  curves. 

On  the  international  term  days  (1st  and  15th  of  each  month)  the  recording 
cylinder  was  run  at  high  speed  with  a  very  wide  time  scale,  vis.  48  cms.  in  two 
hours.  The  high  speed  was  continued  for  about  half  the  term  day,  the  other  half 
being  the  usual  slow  run,  or  48  cms.  in  twenty-four  hours. 

Towards  the  end  of  the  second  year  the  supply  of  recording  paper  became  very 
short,  and  from  the  end  of  September  had  to  be  distributed  equally  over  the  following 
months,  amounting  to  about  a  week  in  each  month.  This  Is  the  only  serious  break 
in  the  two  years'  record.    In  all  there  are  records  for  about  six  hundred  days. 

On  casually  looking  through  all  the  records,  the  first  thing  to  impress  one  in 
the  extreme  disturbed  nature  of  the  curves.  On  only  a  few  days  of  the  year,  and 
these  almost  entirely  during  the  winter,  do  they  really  deserve  the  name  of  quiet. 
Secondly,  the  large  diurnal  variation  in  the  spring  and  summer  months.  Thirdly, 
the  conspicuous  difierence  of  the  mean  distance  of  the  curves  from  their  base  lines 
from  month  to  month,  or,  in  other  words,  the  annual  variation. 

The  movements  of  the  magnets,  especially  in  summer,  are  so  sudden  and  large, 
being  in  the  form  of  peaks  and  hollows,  as  at  times  to  move  well  beyond  the  range 
of  the  recording  cylinder,  and  therefore  on  very  disturbed  days  considerable  portions 
of  the  curves  are  lost. 

It  will  be  seen,  on  examining  the  records,  that  some  of  these  sudden  movements, 
especially  in  the  H.F.,  occur  at  approximately  the  same  time  on  a  number  of 
consecutive  days  without  any  apparent  cause.  (Generally  speaking,  a  large  move- 
ment of  this  kind  will  take  place  nearly  simultaneously  in  all  three  curves,  but 
sometimes  only  in  one,  with  little  or  no  indication  of  it  in  the  others. 

On  returning  to  New  Zealand,  a  rough  comparison  between  one  or  two  of  our 
records  was  made  with  those  of  Ghristchurch  observatory,  and  it  was  clearly  seen, 
especially  on  the  records  of  June  28,  1903,  that  some  of  the  larger  peaks  and 
hollows  were  almost  simultaneously  produced  at  Ghristchurch,  but  to  a  much  smaller 
extent.  Whether  the  direction  of  the  disturbances  was  the  same  we  did  not 
examine.  Some  of  the  most  disturbed  days  at  Ghristchurch  and  at  Eew  are  also 
some  of  our  most  disturbed  ones,  such  as  April  10,  1902,  and  November  1,  1903, 
which  appears  to  have  been  a  disturbed  day  over  a  large  portion  of  the  globe. 

The  following  were  some  of  the  most  disturbed  days  during  the  year  1902  : — 


March  16, 17.» 
April  9,t  10,n  ll.t  20. 
May  8,  9,t  lO.t 
June  l,t  26,  27,  29. 
July  8,t  24,  26. 


August  21,  22,  24. 
September  2,  20,*  23. 
October  22,  29, 30,  31.» 
November  13, 14, 15, 16,  17, 18. 


♦  Very  diBtturbcd  days.  t  Aurora  observed. 
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The  curves  for  December  of  both  years,  and  for  January  and  February,  are  so 
confused  and  disturbed  that  it  is  quite  impossible  to  tell  an  unusually  disturbed  daj 
from  a  moderately  quiet  one.  Measurements  of  the  curves  for  December  and 
January  especially  will  present  many  difficulties,  the  movements  are  so  rapid,  have 
crossed  and  re-crossed  so  frequently,  and  in  many  cases  are  lost,  being  beyond  the 
range  of  the  recording  cylinder. 

A  careful  record  of  all  the  auroras  seen  during  1902-1903,  has  been  kept,  but  a 
comparison  between  the  times  of  anrorse  displays  and  the  curves  for  the  same  time 
has  not  been  made,  excepting  in  a  very  cursory  manner.  Although  auroras  were  ob- 
served on  some  disturbed  magnetic  days,  there  were  days  when  curves  were  not 
abnormally  disturbed  when  compared  wiUi  curres  on  days  when  no  aurora  was  seen. 

On  July  3  and  4, 1902,  a  comparatively  bright  and  extensive  aurora,  which 
continued  for  a  number  of  hours,  was  observed,  but  the  curves  for  those  hours  are 
lew  disturbed  than  usual.  There  is,  however,  some  indication  of  a  sudden  large 
disturbance,  especially  in  the  H.F.,  a  little  before  the  commencement  of  an  aurora 
display,  but  this  may  be  a  mere  coincidence. 

The  fdlowing  tables  give  a  very  approximate  idea,  for  the  year  1903,  of  the  mean 
diurnal  variation  for  each  month,  with  the  mean  times  of  maximum  and  minimum, 
also  the  change  of  the  mean  position  of  the  curve  from  its  zero  from  month  to  month, 
or,  in  other  words,  what  appears  to  be  the  amoxmt  of  annual  variation.  Only  values 
for  declination  and  horizontal  force  are  here  given,  and  are  obtained  from  the  four 
quietest  days  in  each  month.  The  values  for  November,  December,  and  January 
are  only  partly  given ;  the  curves  are  much  too  disturbed  to  obtain  approximate 
values  from  a  few  measurements.  The  determination  of  even  approximate  values 
of  vertical  force  would  involve  considerable  labour,  as  the  base  values  have  been  so 
frequently  altered  and  the  temperature  coefficient  Is  so  large. 

Table  III. 


Mean 

Mean 

Mean 

HorixonUl 

Mean 

Mean 

Month,  1903. 

d«Uy 

time  of 

time  of 

force  in 

time  of 

time  of 

TADge. 

inaxfTmiy"j 

minim  am. 

C.G.S.  unite. 

maximom. 

minimum. 

February   

0  / 

1  28 

b. 

9  a.m. 

h. 

7  p.m. 

000085 

5  a.m. 

4  p.m. 

March        

0  58 

8    i, 

6    „ 

0-00061 

7    „ 

2    „ 

AprU         

May           

0  36 

7    .. 

7    „ 

000038 

6    .. 

3    „ 

0  30 

8    „ 

7    .. 

000033 

4    „ 

4    „ 

JuDe          

0  22 

7    ,. 

6    „ 

000020 

5    „ 

3    „ 

July           

0  88 

6    „ 

4    ,. 

000038 

5    „ 

3    „ 

August      

0  48 

8    „ 

4      n 

000040 

4    „ 

3    „ 

September            

1  30 

7    „ 

5    „ 

000074 

4    „ 

3    „ 

October      

2    8 

7    „ 

7    „ 

000093 

7    „ 

2    „ 

November 

1  42 

6    „ 

5    . 

December 

1  27 

8    „ 

5     n 

Month,  1908. 


February 

March 

April 


Mean  position 
of  D  curve.* 


+  22 

^67 
+19  0 


Meanpoettion 
of  H.F.  curve. 


C.G.S. 
0-00024 
0-00030 
0-00035 


*  By  mean  position,  of  course,  is  meant  its  mean  distance  from  its  base  line  given 
in  its  own  scale  value. 
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Table  TV.^eonUnued. 


Month,  1903. 

of  D  carve. 

of  H.F.  curve. 

May       

June         

July         

August     

September           

October 

Xovember           

December            

26  3 

46  7 

60  3 

80  3 

106  6 

127  0 

108  6 

84  0 

000052 
000069 
0K)0076 
000090 
0-00104 
000106 
0-00090 

An  examlDation  of  the  above  tables  shows  that  the  diurnal  yariation  in  decli- 
nation attains  a  maximum  towards  the  end  of  September  or  beginning  of  October, 
being  then  over  2%  and  then  gradually  decreases,  until  at  about  midwinter  (June) 
it  is  a  minimum,  being  then  only  22'.  However,  the  two  values  given  for  November 
and  December  are  very  approximate,  and  when  all  the  curves  for  these  respective 
months  have  been  measured,  the  daily  range  may  prove  to  be  somewhat  greater. 
The  daily  maximum  and  minimum  occurred  approximately  at  the  same  time  in 
each  month — ^that  is,  within  two  or  three  hours — the  mean  time  of  maximum 
declination  beiog  about  8  a.m.,  and  of  minimum  about  6  p.m. 

The  annual  variation  shown  in  Table  IV.  is  about  2^,  the  minimum  value 
being  in  March  and  the  maximum  in  October.  The  total  annual  rauge  in  hori- 
zontal force  is  about  0*001  G.G.S.  unit,  the  maximum  being  in  October  and  the 
minimum  about  February. 

The  largest  diurnal  range  in  H.F.  is  in  October,  or  perhaps  a  little  later,  and  the 
smallest  in  June.  The  times  of  maximum  and  minimum  are  about  three  hours 
earlier  than  in  the  case  of  the  declination,  being  about  5  a.m.  for  maximum  and 
3  p.m.  for  minimum. 

At  present  nothing  can  be  said  definitely  with  regard  to  the  secular  change. 
There  is  some  sign  of  a  secular  increase  in  declination  and  horizontal  force  and 
decrease  in  indination,  but  to  what  extent  It  is  imposnble  to  tell  until  the  whole 
of  the  two  years'  record  has  been  reduced. 

There  are  many  problems  of  deep  interest  in  connection  with  these  photographic 
records,  but  which  it  is  impossible  to  even  attempt  to  deal  with  here.  Such,  for 
instance,  are  the  minute  aud  regular  magnetic  waves  or  oscillations  clearly  ahovm 
on  some  of  the  H.F.  curves  obtained  on  term  days  from  the  high-speed  cylinder. 
Some  of  these  waves  are  very  sharp  and  well  defined,  and  have  a  period  of  about  eight 
seconds.  Whether  these  small  movements  occur  simultaneously  at  New  Zealand 
and  more  northern  stations  it  will  be  interestiug  to  compare.  On  September  21, 
1903;  there  was  a  partial  eclipse  of  the  sun  at  Winter  harbour.  The  times  of 
contact  and  position,  angles  and  magnitude,  were  carefully  calculated,  and  an 
observational  prograomie  prepared.  The  time  of  eclipse  was  from  S^  40"  p.m.  M.T. 
to  5.37  p.m. — duration  1"  57"  14',  and  magnitude  0*94.  Unfortunately,  thick, 
overcast  weather  prevailed  during  the  afternoon,  and  not  a  glimpse  of  the  sun  was 
seen.  During  the  time  of  the  eclipse  a  high  speed  record  was  obtained  on  the 
magnetograph.  Whether  a  magnetic  eff'ect  referable  to  the  eclipse  will  reveal  itself 
remains  to  be  seen. 

The  only  other  magnetic  observations  on  land  that  remain  to  be  mentioned  are 
a  set  of  dips  and  total  force  taken  at  Gape  Adare  in  January,  1902,  and  again 
in  1904,  and  a  set  of  dips  and  total  force  at  Cape  Crozier  in  January,  1902.    The 
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values  obtained  at  Cape  Adare  are  praotioally  the  same  as  obtained  in  1899,  and 
show  little  sign  of  secular  change.  The  observations  at  Cape  Grozier  are  largely 
effected  by  the  magnetic  character  of  the  rocks.  During  February  of  1904  the 
Discovery  endeavoured  to  penetrate  into  Wood  bay  for  the  purpose  of  getting 
magnetic  observations  on  shore,  or  on  fast  ice  removed  from  the  shore  at  the 
bottom  of  the  bay  and  as  close  to  the  magnetic  pole  as  possible,  but  the  attempt 
had  to  be  abandoned  on  account  of  the  bay  being  packed  with  heavy  close  ice. 

During  the  year  1900  a  set  of  magnetic  observations  were  taken  on  shore  in 
Wood  bay  by  the  Southern  Cross  Expedition,  and  gave  an  inclination  of  88**  2', 
but  as  the  volcanic  character  of  the  rock  there  is  much  similar  to  that  at  Winter 
Quarters,  it  is  possible  that  this  value  is  too  small,  and  that  Wood  bay  is  doser  to 
the  magnetic  pole  than  this  would  indicate — ^probably  as  much  as  88°  63'  in 
December  and  89°  in  February.  The  observations  taken  on  board  the  Discovery 
in  Wood  bay,  when  reduced,  may  throw  some  light  upon  this  matter. 

A  sledge  journey  from  Wood  bay  in  the  direction  of  the  magnetic  pole  may  be 
attended  by  considerable  difficulties  on  account  of  the  lofty  mountain  ranges  that 
may  have  to  be  crossed,  but  at  Lady  Newnes  bay,  about  a  degree  further  north, 
the  mountains  are  comparatively  low,  and  entirely  snow-clad.  A  journey  to  the 
magnetic  pole  from  here  might  be  successful,  especially  during  the  summer  months 
of  December,  January,  and  February,  when  the  temperatures  are  such  as  permit  the 
handling  of  magnetic  instruments  without  undue  inconvenience. 


AUBOBAL   ObsEBVATIONS. 

A  record  of  the  auroraa  visible  during  the  two  winters  1902-1903  was  kept. 
The  observations  were  generally  made  by  the  officer  who  was  on  meteorological 
duty  for  the  night — a  duty  in  which  all  the  members  of  the  Discovery^s  wardroom 
participated. 

Ordinarily,  the  observations  consisted  of  noting  the  time,  position  of  the 
auror®,  both  altitude  and  amplitude,  its  intensity,  form,  movement,  and  dura- 
tion. These  observations  were  entered  in  a  special  journal  kept  for  the  purpose, 
and  a  chart  of  the  surrounding  hills  was  supplied  each  night  for  drawing  in  its 
position  with  regard  to  tlie  magnetic  meridian,  etc.  Whenever  the  display  was 
fairly  extensive,  the  physicist  was  called  and  special  observations  taken,  such  as 
photometric  measurements  of  its  intensity,  spectroscopic,  atmospheric  electricity 
and  width  of  bands,  altitudes,  and  times  of  special  movements. 

On  a  whole  the  displays,  although  very  frequent,  were  extremely  poor,  and 
were  generally  in  the  following  forms : — 

1.  Faint  lights,  with  no  defined  forms. 

2.  Luminous  patches  which  frequently  presented  the  appearance  of  clouds. 

3.  Incomplete  arches  or  segments  of  arcs,  of  which  the  brilliancy  was  not 
uniform  nor  the  border  regular.  From  these  arches  rays  would  frequently  shoot 
up  intermittently. 

4.  Kays  or  vertical  shafts  separated  from  each  other  at  a  greater  or  less 
distance. 

5.  In  one  or  two  exceptional  cases  irregular  bands  formed  of  rays  or  vertical 
shafts  pressed  close  together  and  forming  '*  draped  aurorae." 

The  faint  lights  and  luminous  patches  were  of  the  most  varied  dimensions, 
sometimes  very  small,  and  at  other  times  occupying  almost  the  whole  of  the 
eastern  sky.  Their  brilliancy  was  rarely  much  more  intense  than  that  of  stars  of 
the  4th  magnitude,  or  even  the  Milky  Way.  They  formed  as  if  it  were  a  white 
veil  over  the  sky,  through  which  stars  of  small  magnitude  were  plainly  visible.    A 
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clearly  defined  arch,  formed  of  a  homogeneoas  luminous  mass  touching  the  honxon 
at  both  extremities,  was  rarely  seen. 

From  the  middle  of  the  moon's  first  quarter  to  the  middle  of  its  last  quarter 
the  aurora  were  generally  quite  invisible.  Speotroeoopic  observaUons  of  the 
auroraa  were  not  successfd,  due,  apparently,  to  the  weak  intensity  of  the  light. 
On  some  occasions  the  characteristic  yellow  line  near  D  was  seen  by  means  of  a 
direct-vision  spectroscope,  but  although  plates  were  exposed  night  after  night  in 
the  prismatic  camera,  the  times  of  exposure  varying  all  the  way  from  a  few 
minutes  to  twenty-four  hours  or  more,  not  the  slightest  trace  of  the  spectrum  could 
be  discovered  on  developing  the  plates.  The  spectrum  plates  (Cadet)  appeared  to 
be  in  fairly  good  condition,  good  photographs  of  the  spectrum  of  Eryptom  gas,  and 
of  the  stm  and  atmosphere  having  been  obtained  on  them. 

The  observations  of  atmospheric  electricity  taken  during  the  displays  reveal 
no  special  effect  referable  to  the  aurora. 

The  following  tables  give  (1)  the  number  of  days  in  each  month  when  auroras 
were  recorded ;  (2)  the  daily  period  of  the  aurora,  with  its  mean  altitude. 


Table  V. 

Year.       March.    April.      M*y.      Jane.      Joly.      August.   ,  September. }    Total. 


1902 
1903 

2 

2      1 

10 
19 

29 

8 
14 

14     ,     11 
16         17 

10 
14 

24 

3 
2 

5 

,      56 

!      84 

Days 

22 

30         28     ' 

1 

140 

1 

Table  VL 

Ob. 

2b. 

P.M. 

lah. 

AM. 

4h. 

.h. 

8h. 

lOh. 

2b. 

ih. 

«h.| 

8h.     lOh. 

March 



2 

1 

1 

1 

! 

^af  :::    ::: 









1 

0 

3 

5 

I 

0! 

0  1     0 



— 

— 



3 

2 

0 

1 

1 

^1 

0  j     0 

Jane      .,. 

— 

— 





1 

0 

4 

3 

6 

5  ' 

8  >     2 

July      

— 

— 

0 

1 

6 

5 

9 

11 

10 

9 

4       2 

August 

— 

— 

1 

1 

4 

3 

7 

8 

7 

1 

0       0 

September 

— 

— 

0 

0 

0 

0 

0 

0 

0 

0 

0  j     2 

Mean 

— 

— 

9 

2 

15 

10 

25 

29 

26 

20  ' 

12       6 

Mean  altitude 

— 

- 

9° 

"' 

170 

19*^ 

30^ 

15^ 

23°j  13° 

An  examination  of  the  above  tables  show  (1)  that  the  largest  number  of  aurors 
occur  during  the  winter  months,  June  and  July,  and  that  theie  is  some  indication 
of  May  being  relatively  a  quiet  aurora  month  in  both  years ;  but  this  may  be  purely 
an  accident.  The  small  number  observed  la  March  and  September  is,  of  course,  due 
to  the  large  amount  of  daylight.  Although  Table  VI.  is  not  strictly  accurate, 
only  the  observations  of  one  year  having  been  used,  the  daily  variation  of  the 
aurora  at  Winter  harbour  is  clearly  shown,  the  maximum  occurring  at  about  2  a.m., 
which  is  also  about  the  time  of  the  mean  maximum  altitude  of  the  display.  The 
time  of  maximum  appears  to  depend  upon  the  latitude,  it  being  later  as  we  go  towards 
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the  pole.  Thus  at  Cape  Adare  (71°  S.)  it  is  about  9  p.m.,  and  on  the  Bdgiafi 
Expedition  (71°  S.)  also  about  9  p.m.  The  aurora  with  us  usually  appeared  first  at 
about  4  p.m.,  low  down  on  the  horizon,  and  gradually  moved  up  towards  the 
zenith,  reaching  a  maximum  at  about  4  a.m. 

There  are  many  points  of  interest,  such  as  the  intensity  periods,  the  monthly 
period  due  to  the  moon's  phases — the  magnetic  direction  of  auroras  at  different 
hours  of  the  day — simultaneous  appearance  of  aurorsB  with  those  at  northern 
stations,  and  with  sudden  outbreaks  of  solar  spots ;  its  relation  with  terrestrial 
magnetism  and  meteorological  phenomena,  etc. 

With  regard  to  the  direction  of  auroras  at  Winter  harbour,  it  is  interesting  to 
note  that  displays  were  almost  exclusively  confined  to  the  eastern  sky,  which  was 
also  the  direction  from  which  the  prevuling  winds  blew.  Auroras  were  seldom 
seen  in  the  west.  Arches  and  segments  of  arcs  at  right  angles  to  the  magnetic 
meridian  (N.)  were  firequently  recorded. 

A  number  of  observations  have  been  made  by  Antarctic  expeditions  since  1897, 
and  when  all  these  have  been  published; and  tabulated,  some  light  may  be  thrown 
upon  the  geographical  distribution  of  the  aurora  in  the  southern  hemisphere. 

Sbibhig  Obsbbyations. 

The  Milne  seismograph  supplied  to  the  expedition  was  erected  at  Winter 
harbour  in  the  variation  house  during  March,  1902.  This  instrument  (No.  37) 
was  made  by  R.  W.  Munro,  London,  of  non -magnetic  materials.  The  drain-pipe 
upon  which  the  bed-plate  was  lightly  fixed  was  1  foot  6  inches  in  diameter,  and 
was  sunk  down  through  a  thin  layer  of  ice  until  it  rested  upon  a  solid  bed  of 
frozen  earth  and  stones.  The  height  of  the  pipe  above  the  ground  was  19|  inches. 
When  the  column  had  been  made  rigid,  with  bed  plate  attached,  the  instrument 
was  set  up  in  the  geographical  meridian,  the  aluminium  boom  being  N. — S.,  and 
the  balance  weight  and  attachment  of  tie  at  the  regulation  distance  from  the  pivot, 
viz.  7  mm.  and  125  mm.  respectively.  By  means  of  the  pivot  and  firont  leveling 
screw  the  boom  was  given  a  period  of  exactly  15  seconds.  When  deflected  8  or  9 
mm.  from  its  normal  position,  it  took  about  8  minutes  before  returning  to  rest. 
The  instrument  was  kept  going  in  this  position  from  March  26  to  November  9, 
1902,  when  it  was  dismounted,  removed  to  the  large  living  hut,  and  erected  on  a 
masonry  pillar  (brick)  of  following  dimensions : — 

Depth  sunk  into  ground    ...  ...  ...     12  inches. 

Height  above  ground         ...  ...  ...     3  feet. 

Breadth  ...  ...  ...  ...    2  feet  by  2  feet. 

The  instrument  was  so  placed  that  the  boom  pointed  S. — N.  true ;  thus  in  an 
opposite  direction  to  its  former  position.  The  period  of  the  boom  was  made  exactly 
fifteen  seconds. 

From  January  29  until  March  18, 1903,  the  seismograph  was  dismounted,  the 
brick  pillar  being  then  employed  for  pendulum  work,  and  was  finally  dismounted 
in  December,  1903. 

The  seismograms  procured  over  the  two  years  show  remarkably  few  tremors 
(186  during  two  years). 

The  following  are  the  dates  on  which  the  largest  tremors  were  observed : — 
1902. 
March  28.  Prolonged  tremors.    Also  recorded  in  New  Zealand. 
April  20.    Ten  minutes  between  preliminary  tremors  and  maximum  movement. 

„    21.    Seventeen 
May  26.     Five 
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Aug.  10. 

Sept.  22.    FifleeD  miDutes  between  prelimiaary  tremors  and  maximum  movement. 

Oct.  6.       Tremor  storm,  nineteen  hours'  duration. 

Dec.  25.  \ 

1903. 
April  11.    Five  minutes  between  preliminary  tremors  and  maximum  movement 

„    29. 
May  18. 
..    19. 
June  8. 
July  9. 
Sept.  23. 
..    25. 
Oct.  8. 

„  21.      Twelve  minutes  between  prelimiuary  tremors  and  maximum  movement. 

„29. 
Dec.  6. 

The  times  of  preliminary  tremors,  maxima,  etc.,  are  not  here  given,  and  in  only 
a  few  oases  have  they  been  compared  with  the  New  2Sealand  reoorde,  such  as  that 
of  September  22,  1902,  where  the  movements  on  both  seismograms  seem  prac- 
tically identical,  but  of  much  smaller  amplitude  at  the  southern  station.  The 
seisn^c  disturbauoea  at  Winter  harbour  were  seldom  large  enough  to  appear  on  the 
magnetogram.  Prolonged  tremor  storms,  especially  in  October,  were  recorded,  and 
well-defined  pulsatory  disturbances  of  a  minute  nature  more  frequently,  especially 
in  the  winter,  when  a  sudden  fall  in  the  outside  temperature  took  place. 

A  large  diurnal  (?)  movement  of  the  horizontal  pendulum  is  clearly  perceptible. 
However,  this  wave  movement  may  prove  to  be  rather  a  monthly  or  seasonal  one 
than  diurnal.    Sudden  changes  of  barometric  pressure  are  also  clearly  indicated. 

It  is  within  the  bounds  of  possibility  that  manifestations  of  activity  at  a 
volcanic  centre  may  be  marked  by  a  decline  of  the  earth  tremors  of  the  diatrict 
around,  as  though  a  safety-valve  had  been  opened  at  that  part  of  the  Earth's 
surface.  Certaioly  the  fact  of  there  being  so  few  tremors  is,  perhaps,  more  interesting 
than  if  tremors  had  been  large  and  frequent. 

Atmosphbbio  El£otbioitt. 

ObservaUons  of  atmospheric  electricity  with  the  Kelvin  portable  electrometer 
were  made  during  1902  and  1903.  During  the  winter  months  these  observations 
were  often  very  unpleasant  to  take  on  account  of  the  small  screws  and  bare  parts 
of  the  small  instrument,  which  could  not  be  handled  with  mitted  fingers.  For  a 
polar  dimate  some  larger  instrument  which  does  not  necessitate  the  observer  being 
frostbitten  when  using  it  in  cold  weather  should  be  employed,  or  some  form  of 
self-recording  electrometer. 

The  observations  were  taken  on  a  stand  about  4  feet  above  the  ground,  and 
away  from  any  buildings,  erections,  etc.  During  the  dark  months  observations 
were  taken  at  11  a.m.  and  5  p.m.  every  day,  excepting  when  high  winds  with  low 
temperatures  made  it  impossible.  After  the  return  of  the  sun  observations  were 
generally  taken  every  two  hours  from  10  a.m.  to  10  p.m.  The  direction  of  the 
wind,  temperature,  form  of  cloud,  etc.,  was  entered  with  the  observation. 

From  8  a.m.  on  November  22  to  8  a.m.  on  November  25,  1902,  a  series  of 
hourly  observations  were  carried  out  with  the  assistance  of  Mr.  R.  W.  Skelton,  b  jr., 
chief  engineer  of  the  Discovery,  and  again  in  1903  two  hourly  observations  from 
noon  on  October  7  to  noon  on  October  10. 
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Besides  the  two  series  of  three  days,  observations  were  occasionally  taken  on 
individual  days  throughout  the  twenty-four  hours  in  both  winter  and  summer. 

The  observations  during  the  second  year  are  not  so  complete  as  during  the 
first,  but  are  supplemented  by  observations  taken  at  15  feet  above  the  ground, 
immediately  after  the  observations  at  4  feet,  an  insulated  wire  from  the  burning 
match  at  the  top  of  the  pole  to  the  instrument  being  employed  for  the  purpose. 

None  of  the  observations  of  atmospheric  electricity  have  yet  been  reduced  and 
tabulated,  so  nothing  definitely  can  be  said  with  regard  to  them. 

The  diflference  of  potential  is  higher  in  summer  than  in  winter,  and  the  daily 
range  is  perceptible  during  the  summer  months,  it  being  a  maximum  soon  after 
midnight  and  a  minimum  about  noon.  In  the  winter  months,  if  a  range  exists  at 
all,  it  must  be  so  small  as  to  be  most  difficult  to  measure  without  some  type  of 
continuous  self-recording  instrument. 

Whenever  there  was  drifting  snow  in  the  air  or  fine  ice-needles,  the  difference 
of  potential  was  very  large  and  variable,  and  in  many  cases  the  electrical  strain 
would  discharge  the  electrometer. 

Gbavitt  Observations. 

Determinations  of  the  constant  of  gravity  in  the  southern  hemisphere  are 
singularly  few.  Those  taken  by  various  expeditions  on  the  Falkland,  Auckland, 
Kerguelen,  South  Shetland  islands,  etc.,  and  at  observatories  fuch  as  Melbourne, 
Monte  Video,  etc.,  give  evidence  of  an  accordance  of  facts  between  the  northern 
and  southern  hemispheres,  but  the  data  is  far  from  being  complete. 

Until  1902  observations  in  a  high  southern  latitude  were  utterly  lacking. 

The  Struchrath  pendulum  apparatus  of  the  expedition  was  acquired  from  the 
South  Kensington  Museum,  and  consists  of  three-quarter  meter  invariable  pendulum 
swung  on  three  separate  agate  planes,  a  dummy  or  temperature  pendulum,  an  air- 
tight case  bx  which  the  pendulums  are  swung,  flash  apparatus,  air-pump,  and 
various  other  accessories. 

It  is  not  our  purpose  to  describe  the  instrument  in  detail  here,  but  to  give 
some  idea  of  the  observations  taken  and  the  methods  employed. 

While  at  the  Eew  Observatory  the  air-tight  case  leaked  very  badly,  the 
amount  of  leakage  being  on  September  5, 1901,  as  much  as  30  mm.  per  hour  at  an 
initial  pressure  of  60  mm.  When  at  the  Melbourne  Observatory  it  was  found  quite 
impossible  to  reduce  the  pressure  to  anything  like  60  mm.,  and  leakage  was  so  great 
that  both  there  and  at  Ghristchurch  the  pendulums  had  to  be  swung  at  atmospheric 
pressure.  The  whole  weight  of  the  extremely  heavy  stand  and  case  is  supported  by 
only  three  comparatively  slender  screws.  The  diameter  of  the  case  and  rims  being 
about  15  inches,  it  is  evident  that  the  unsupported  metal  parts  between  the  screws 
are  liable  to  **  sag,"  and  the  contact  between  the  rims  is  then  no  longer  perfect. 
Mr.  Skelton,  by  means  of  a  8ur£EU)ing  plate,  actually  found  this  to  be  the  case.  He 
therefore  re-8\irfaced  both  rims,  which  process  considerably  mitigated  the  leakage. 

As  the  observations  show,  this  leakage  is  of  a  uniform  nature.  The  apparatus 
was  set  up  in  a  small  room,  partitioned  off  from  the  large  living  hut,  and  the 
temperature  within  kept  as  uniform  as  possible  by  means  of  heating  lamps,  and 
was  generally  near  zero  centigrade.  The  pendulum  stand  was  placed  on  the  brick 
pillar  used  for  the  seismograph,  and  already  described.  The  flash-box  was  erected 
on  a  small  case  filled  with  cement,  and  therefore  very  heavy,  and  which,  in  turn, 
rested  on  another  larger  case  filled  with  heavy  materials,  and  at  a  distance  of  about 
285  cms.  from  the  pendulum.  A  sidereal  chronometer  by  Eulberg,  with  very 
small  and  regular  rate,  was  used  for  noting  the  time  of  coincidences.  When  every- 
thing had  been  properly  adjusted,  the  case  was  fitted  over  the  pendulum,  the 
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pressure  reduced  to  50  or  60  mm.,  and  the  observations  commenoed.  The  arrange- 
ment was  as  follows:  twelre  coincidences  observed,  six  right  and  six  left;  then 
an  interval  of  fifty  coincidences  allowed  to  pass,  and  twelve  more  ooinddences 
observed.  During  this  process  fonr  readings  of  pressure,  temperature,  and  arc 
were  obtained.  The  pendulum  was  then  left  to  swing  for  two  hours,  and  at  the 
end  of  that  time  the  same  observation  repeated.  All  three  pendulums  were  swung 
in  this  manner;  on  the  following  day  the  case  was  taken  off,  the  pendulums 
reversed  on  the  sgate  planes,  and  the  whole  process  repeated. 

Thanks  are  due  to  Mr.  B.  W.  Skelton  for  his  valuable  assistance  throughout 
the  gravity-work.  He  soon  made  himself  competent  in  observing,  and  took 
independent  sets  on  each  occasion  that  the  pendulums  were  swung. 

The  pendulums  were  swung  at  Melbourne  and  Ghristchurch  before  the 
departure  of  the  expedition  from  New  Zealand,  and  agidn  at  Ghristchurch  on 
returning. 

The  following  are  the  dates  of  observations  made  at  Winter  harbour  :•  - 

1902,  July  81.        Two  complete  sets  with  all  three  pendulums. 
August  1. 

1903,  February  1.   Ditto. 

n  2. 

,.        6. 
September  6.  Ditto. 
„         6. 

The  calculated  acceleration  for  Winter  harbour,  found  by  the  aid  of  Helmert's 
formula,  978*0(1  +  0*005310  sin  2  <p)  cms.,  is  982*96  cms.,  and  a  determination 
from  a  eel  of  observations  taken  at  Winter  harbour  gives  982*83  cms.  However,  as 
some  of  the  corrections  have  not  been  applied,  this  value  can  only  be  regarded  as 
very  roughly  approximate. 

From  the  geologist's  report  on  the  formation  of  the  vicinity,  a  determination 
of  a  correction  for  density  of  the  rocks  can  be  made. 


Before  the  paper,  the  Pbesident  sidd:  There  is  no  occasion  to  introduce 
Mr.  Bemacchi  to  you,  because  he  has  already  given  us  a  very  interesting  paper, 
and  he  is  in  a  position  which  no  other  human  being  is  in,  on  the  face  of  the  globe,  in 
having  passed  three  winters  in  the  Antarctic  Begions.  On  the  last  expedition  he 
was  physicist,  and  we  have  the  evidence  of  his  commander.  Captain  Scott,  how  yery 
assiduous  and  careful  he  was  in  taking  these  observations,  and  under  what  yery 
great  difiScnlties  they  were  carried  out.  I  wiU  now  ask  Mr.  Bemacchi  to  read  his 
paper. 

Captain  Creak  :  I  have  listened  with  great  pleasure  to  the  lecturer  and  his 
plain,  unvarnished  account  of  the  physical  observations  made  by  the  Antarctie 
Expedition.  Naturally,  being  chiefly  interested  in  questions  bearing  upon  the 
magnetic  observations  made  during  the  years  of  sojourn  in  those  quarters,  I  turn 
to  them  as  the  subject  of  my  remarks.  Perhaps  many  of  us  who  live  at  home  at 
ease,  or  who  have  only  made  observations  in  comparatively  temperate  climates, 
fail  to  make  sufficient  allowance  for  the  severe  conditions  of  the  Antarctic  climate 
when  we  criticize  the  work  done  by  our  intrepid  explorers.  It  is  easy  to  ask  why 
was  not  this  done,  or  why  was  not  that  done?  and  generally  to  find  £Etult.  This 
I  do  not  propose  to  do,  but  I  will  consider  shortly  the  good  things  the  Discovery 
brought  home.  I  notice  that  sea  observations  are  excluded  from  this  paper,  but 
I  may  iDcidentally  remark  that  a  series  of  ehip  observations,  which  are  possiUy  of 
great  value,  was  ta^en  after  t)ie  pack-ice  was  ^ntered^    If  we  )opk  at  th^  num^  is^ 
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the  region  between  winter  quarters  and  King  Edward  VII.  Land,  a  series  of  obser- 
vations were  made  which  are  practically  absolute,  and  are  especially  valuable 
because  they  give  us  the  gradual  increase  of  dip  and  force  in  a  particular  line^ 
which  is  very  convenient  for  tracing  out  the  position  of  the  pole.  They  probably 
will  eventually  have  great  weight  when  the  position  of  the  magnetic  pole  comes 
to  be  considered.  I  noticed  Mr.  Bemacchi  talked  of  landing  at  Wood  bay,  or  some 
place  further  north,  with  the  object  of  going  to  the  south  magaetic  pole.  But 
really  to  fix  the  magnetic  pole  properly  would  require  a  similar  expedition  to 
Captain  Amundsen's  in  the  north,  and  our  Antarctic  explorers  were  not  prepared 
for  a  three  years'  sojourn  for  that  purpose.  The  site  for  a  magnetic  observatory 
was  not  by  any  means  an  ideal  one,  being  near  a  volcanic  mountain  on  a  basaltic 
formation,  but  it  was  a  case  of  needs  must.  I  have  reason  to  know  that  an  excel- 
lent series  of  absolute  observations  were  made  here  of  the  magnetic  elements,  and 
then  on  sledge  journeys  from  this  centre.  But  how  about  the  looal  magnetic  dis- 
turbance at  such  a  spot?  It  was  decidedly  great,  and  many  of  the  observations  on 
land  journeys  connected  with  it  were  more  or  less  vitiated.  A  happy  thought, 
however,  saved  the  situation,  for  in  November,  1903,  the  tent  observations  of  the 
magnetic  elements  were  undertaken  on  the  ice  in  McMurdo's  strait  with  220 
fathoms  of  water  below  the  spot.  I  think  that  is  one  of  the  most  valuable  ob3er- 
vations  in  the  whole  series,  because  it  has  really  enabled  us  to  reduce  all  the  dis- 
turbed observations  and  get  corrections  for  them.  These  observations  are  not  only 
exceptionally  valuable  in  themselves,  but  they  formed  a  key  to  the  final  reduction 
of  the  sea  observations  I  have  mentioned,  as  well  as  those  on  land.  Respecting 
the  observations  made  with  the  variometers,  it  is  yet  very  early  days  to  say  any- 
thing, but  I  may  remark  that  there  seems  never  to  have  been  anything  like  a  quiet 
day  as  we  know  it  in  temperate  zones.  The  mean  daily  ranges  of  declination, 
observations  of  which  element  have  been  successful  throughout,  are,  judging  by 
the  comparison  with  those  made  in  Discovery  bay  in  the  Arctic  expedition  of  1875, 
much  as  might  have  been  expected.  Taking  London  as  1*0,  the  horizontal  force 
in  Discovery  bay  was  0*29  ;  at  the  southern  winter  quarters,  0*24.  We  find  that  the 
increase  of  daily  range  is,  inversely,  in  about  the  same  proportion. '  It  is  to  be  re- 
gretted that  the  force  variometers  did  not  do  better.  The  vertical  force  observa- 
tions are  a  trouble  everywhere,  and  where  a  large'  range  of  temperature,  as  in 
Antarctica,  prevails,  you  must  not  expect  too  much  from  them.  At  Cheltenham, 
in  the  United  States,  for  example,  they  are  so  particular  about  the  vertical-force 
instrument  that  they  have  built  a  structure  which  practically  obviates  all  effects 
of  change  of  temperature.  So  I  am  afraid  the  vertical  observations  will  suffer  accord- 
ingly,  especially  as  the  reader  mentions  that  he  had  to  add  an  extemporized  weight 
to  the  instrument  to  balance  it.  It  had  been  balanced,  I  understand,  for  70  degrees 
of  dip  instead  of  84  ?  [Mr.  Bernacchi  :  Yes.]  I  do  not  agree  with  the  lecturer 
with  regard  to  the  instrument  being  too  sensitive  for  a  polar  station,  but  he  has 
a  well-founded  objection  in  the  confusion  of  curves  brought  about  by  having  one 
photogram  for  all  the  elements  and  temperature  curve.  That  seems  a  great  pity, 
because  they  have  evidently,  from  what  I  have  seen  of  the  curves,  very  much  con- 
fused them.  I  think  that  we  have  a  lesson  to  learn  for  the  future  in  regard  to 
Antarctic  expeditions,  that  we  shall  not  only  have  a  larger  scale,  but  that  we  shall 
also  have  a  photogram  for  each  element.  Like  the  Arctic  Expedition  of  1875,  little 
or  no  distinct  connection  was  observed  between  aurorse  and  disturbance.^  the  fre- 
quency of  the  latter  probably  masking  any  connection  if  such  existed.  I  notice, 
also,  that  Mr.  Bemacchi  says  he  took  magnetic  observations  on  the  point  at  Cape 
Adare.  Were  they  exactly  on  the  spots  occupied  by  the  Southern  Cross  observers  ? 
[Mr.  Bkrnacchi  :  Yes.]  According  to  that,  although  there  is  only  an  interval  of 
No.  VI.— December,  1905.]  2  x 
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two  or  three  years  to  go  upon,  there  seems  to  be  very  little  secular  change.  [Mr. 
Berkaochi  :  Practically  none  in  the  dip.]  I  suppose  you  have  not  noticed  any  seismic 
effects  on  the  instruments?  That  would  have  been  an  Important  point  to  notice, 
because  it  has  been  one  upon  which  Prof.  Milne  has  made  particular  investigations. 
[Mr.  Bkbnaochi  :  In  one  case  only,  and  not  magnetically  disturbed.]  I  am  happy 
to  say,  fi'om  what  I  know,  that  the  magnetic  observations  now  are  in  exceedingly 
good  hands.  I  am  sure  that  Commander  Ghetwynd,  of  the  Admiralty,  will  do  his 
work  well,  and  we  may  trust  to  Dr.  Ghree,  who  is  an  old  hand  at  all  these  reduc* 
tions  of  variometer  observations,  to  obtain  full  value  from  them.  I  hope,  when  all 
this  is  combined  with  the  work  of  foreign  countries,  we  shall  obtain  a  knowledge  of 
terrestrial  magnetism  we  never  before  possessed,  not  of  the  southern  regions  only, 
but  of  the  whole  world.  I  think  this  our  southern  expedition  will  be  found  to 
have  contributed  largely  to  this  knowledge. 

Captain  Chetwtnd  :  I  think  perhaps  it  would  be  as  well  if  I  were  to  start  off 
by  explaining  the  exact  position  in  which  the  magnetic  observations  are  now.  The 
Admiralty  undertook  the  reduction  of  the  absolute  observations  among  others. 
The  use  they  would  be  put  to  was  to  obtain  the  base-line  values  for  the  curves  of 
the  magneto  grams.  The  reductions  of  absolute  observations  is  complete,  and 
it  therefore  remains  to  consider  the  magneto  grams  on  the  base  values  obtained 
from  them.  In  view  of  the  more  valuable  results  which  will  be  got  from  conrider- 
ing  magneto  grams,  I  have  not  gone  into  the  question,  which  may  be  gone  into,  of 
obtaining  changes  and  diurnal  variations  and  so  on  from  the  observations  them- 
selves. Whatever  result  is  got  in  that  way  would  not  be  of  equal  value  with  the 
result  obtained  from  the  curves.  So  far  as  we  have  got,  I  think  I  can  say  there  is 
sufficient  justification  for  the  opinion  of  the  extremely  valuable  results  which  will 
be  obtained.  The  observations  of  the  declinations  on  shore  combine  very  well  with 
those  taken  on  board  the  Discovery,  and  putting  them  together  I  have  been  able  to 
draw  a  fairly  accurate  chart  of  lines  of  equal  variation  for  that  district  I  only  say 
fairly  accurate,  because  no  diurnal  change  has  been  applied ;  when  it  comes  to  be 
applied,  it  may  to  some  extent  alter  a  few  of  the  curves,  but  there  will  not  be  any 
very  great  difference.  I  shall  not  fly  in  the  ftuoe  of  such  a  high  authority  as  my 
friend  Captain  Creak,  and  jump  to  conclusions  about  the  pole.  Of  course  the 
observations  for  dip  taken  on  shore,  also  those  which  Captain  Creak  mentioned, 
give  a  very  near  approximation,  or  they  will  when  they  have  been  fully  considered, 
as  to  the  position  of  the  pole.  And  I  may  mention  that  I  made  an  attempt  myself 
to  fix  the  position  of  it,  and  it  seems  to  be  rather  more  to  the  south-east  than  was 
previously  supposed.  This  is  also  corroborated  by  the  lines  of  declination,  which 
is  a  very  valuable  corroboration,  as  they  are  two  totally  independent  sources  of 
finding  it  out.  Mr.  Bemacchi  mentioned  observations  taken  on  the  ice,  and  gave 
his  opinion  as  to  the  value  of  them.  They  were  used  as  the  basis  or  base  to 
which  all  the  observations  on  board  the  Discovery  were  reduced.  They  were  the 
standard  set  of  observations  taken  as  being  most  undisturbed.  I  am  sorry  I 
cannot  answer  Mr.  Bemacchi's  question  as  to  the  azimuth  of  the  mark.  I  only 
had  the  paper  a  short  time  before  I  came  here ;  but,  speaking  from  memory  and 
from  one  or  two  instances  which  I  looked  at,  there  is  no  reason  to  criticize  his 
figures ;  except  in  one  or  two  minor  cases,  they  agree  with  my  results. 

The  Pbebident  :  Does  the  magnetic  pole  appear  to  be  to  the  south  of  Ross's 
position? 

Captain  Chbtwtnd  :  Yes,  slightly,  and  it  appears  to  be  nearer  Wood  bay. 

Mr.  Reeves:  Mr.  Bernacchi  has  informed  us  that  his  paper  can  only  be 
considered  as  a  preliminary  account  of  the  magnetic  observations  taken  during  the 
time  the  Discovery  was  in  her  winter  quarters,  but  I  am  sure  that  we  must  all  feel 
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that  it  is  a  most  important  one,  and  it  is  certain  that  the  results,  when  finally 
worked  out,  will  go  a  long  way  towards  throwing  additional  light  on  the  magnetic 
conditions  of  the  Antarctic  Regions,  and  the  snhject  of  terrestrial  magnetism 
generally. 

I  have  listened  to  the  paper  with  special  interest,  for,  as  some  of  you  may 
rememher,  ahout  nine  years  ago  I  read  a  paper  on  this  suhject  at  one  of  our 
technical  meetings  in  this  room,  in  which  I  ventured  to  make  certain  suggestions 
and  express  opinions  which  I  had  arrived  at  by  investigations,  the  general  outline 
of  which  I  then  explained.  Since  that  time  I  have  had  many  opportunities  of 
discussing  the  matter  with  those  who  have  made  a  special  study  of  the  subject,  and 
have  found,  after  careful  consideration,  that  there  has  been  on  the  whole  a  willing- 
ness to  admit  that  the  leading  points  brought  forward  appear  in  the  main  to  be 
correct.  But  perhaps  what  is  more  important  is,  that  the  explorations  and  observa- 
tions made  by  expeditions  in  recent  years  tend  to  prove  the  general  accuracy  of  my 
conclusions. 

I  have  naturally  followed  the  results  of  recent  expeditions  with  great  interest ; 
especially  those  of  the  National  Antarctic  Expedition,  and  I  am  therefore  glad  of  the 
opportunity  the  President  has  now  afforded  me  of  saying  a  few  words  in  connection 
with  this  subject. 

When  it  was  decided  to  send  out  the  Discovery^  working  on  the  lines  of  my 
paper,  and  reducing  the  curves  of  equal  magnetic  inclination  to  one  common  base, 
which  I  took  to  be  a  line  parallel  mth  the  Earth^s  geographical  axis,  and  generaliz- 
ing from  the  distribution  of  the  Earth's  magnetic  intensity,  as  indicated  by  the 
lines  laid  down  in  the  magnetic  charts,  I  ventured  to  predict  where,  to  be  con- 
sistent with  my  conclusions,  the  greatest  mass  of  land  would  be  found  in  the 
Antarctic  Eegions.  The  results  I  indicated  on  a  chart,  which,  after  it  had  been 
shown  to  Sir  Clements  Markham  aod  several  others,  was  locked  up  in  a  drawer 
until  the  return  of  the  expedition.  The  following  is  a  rough  sketch  of  this  chart, 
with  the  indication  of  the  distribution  of  land,  as  it  is  shown  on  the  original : — 


When  it  is  remembered  that  before  the  return  of  the  National  Antarctic  Expe- 
dition, and  the  important  journeys  of  its  various  members,  especially  those  of 
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Captain  Soott  and  Mr.  Armitage  across  what  is  evidently  the  continental  mass  of 
Victoria  Land,  we  had  practically  no  knowledge  of  where  the  principal  mass 
of  land  would  be  found,  the  results  as  shown  on  my  chart  must  be  considered 
remarkably  near  the  truth.  For  my  purpose  it  was  merely  a  question  of  the 
mass  of  the  land,  not  its  form,  and  it  may  be,  of  course,  that  Graham  Land  and 
the  land  in  the  neighbourhood  is  either  a  long  and  narrow  peninsula,  or  an  archi- 
pelago ;  either  would  answer  the  purpose. 

There  is  not  time  now,  nor  is  this  the  occasion,  for  me  to  do  more  than  refer 
briefly  to  these  points;  but  to  my  mind  it  is  clear  that,  notwithstanding  the 
necessity  for  actually  measuring  the  inclination  of  the  needle  from  the  horizon- 
line  of  the  observer's  position,  the  curves  of  so-called  equal  inclination  as  thus  laid 
down  on  charts,  since  they  are  not  measured  from  a  common  base,  are  misleading, 
and,  when  it  is  attempted  to  generalize  from  them,  tend  to  confusion.  When  the 
angles  are  all  reduced  to  a  common  base  of  measurement,  such  as  a  line  parallel 
with  the  axis  of  the  Earth  instead  of  the  varying  horizons  of  different  latitudes, 
the  curves  are,  as  I  have  shown,  much  simplified,  and  become  what  they  would  be 
expected  to  be,  supposing  the  needle  to  be  drawn  out  in  the  direction  of  the  Earth's 
great  centres  of  magnetic  force.  I  have  in  a  general  way  worked  out  these  curves 
for  the  northern  hemisphere,  and  have  also  attempted  some  for  the  southern,  where, 
although  the  information  is  meagre,  the  results  are  consistent  with  those  of  the 
northern  hemisphere. 

There  are  several  points  in  Mr.  Bemacchi's  paper  I  should  like  to  refer  to,  but 
it  is  now  late,  and  I  will  only  just  oill  attention  to  the  way  in  which  his  observa- 
tions support  the  theory  that  land  areas  are  generally  more  highly  magnetized  than 
the  water  areas.  This  will  be  seen  at  once  by  a  reference  to  the  tables  given 
in  the  paper. 

A  great  deal  has  been  said  about  the  South  Magnetic  Pole,  but  to  me  the  areas 
of  90^  dip,  whether  in  the  northern  or  southern  regions  of  the  Earth,  are  secondary 
matters,  and  I  believe  their  location  depends  principally  upon  the  distribution  of 
the  land  and  water  areas  of  the  polar  regions.  In  all  probability,  if  we  had  the 
greatest  mass  of  land  in  the  Antarctic  Regions  on  the  opposite  side  of  the  pole 
to  which  it  is  now,  we  should  have  the  so-called  magnetic  pole  on  that  side  also. 
This  is  further  indicated  by  the  declination  of  the  needle,  the  direction  of  which  Ip, 
doubtless,  determined  by  the  surroundiog  magnetic  force  or  intensity. 

The  President  :  I  think  the  time  has  now  come  for  thanking  Mr.  Bemacchi 
for  bis  paper.  It  would  seem  that  a  great  responsibility  was  placed  upon  so 
young  a  man.  Not  only  was  he  given  charge  of  all  the  land  magnetic  observa- 
tions, but  also  the  aurora  observations  and  the  observations  connected  with  the 
seismographic  instrument  and  with  the  pendulum.  We  must  always  remember 
under  what  very  great  difficulties  and  hardships  these  observations  were  taken, 
especially  with  regard  to  that  very  unpleasant  little  instnmient  for  observing 
atmospheric  electricity.  I  particularly  admire  the  way  Mr.  Bemacchi  and  his 
companions  went  to  work,  after  a  frightfully  hard  day's  work,  to  take  the  magnetic 
observations  while  away  travelling  over  the  Great  Ice  Barrier.  Mr.  Bemacchi  in 
the  tent,  and  his  two  comrades  waiting  outside  for  a  whole  hour  for  their  suppers, 
not  obtaining  any  warmth  whatever  afcer  being  exposed  to  this  extreme  cold  for 
the  whole  day ;  and  this  day  after  day  for  many  days.  When  we  consider  all 
these  points,  I  think  we  ought  to  thank  Mr.  Bernacchi  very  warmly  and  very 
cordially  for  the  way  in  which  he  stuck  to  his  work,  never  shirking  it  day  after 
day,  through  summer  and  through  spring,  continuing  these  very  difficult  observa- 
tions requiring  extreme  care.  I  think  we  ought  also  to  thank  Captain  Creak  for 
the  remarks  which   he  has  made.  Captain  Chetwynd  for  the  very  interesting 
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information  he  has  given  us,  and  Mr.  Reeves  for  the  great  trouble  he  has  taken 
in  explaining  to  us  his  views  respecting  magnetism.  In  adjourning  the  meeting, 
I  ask  you  to  pass  a  vote  of  thanks  to  Mr.  Bemacchi  and  those  who  have  joined  in 
the  discussion. 

Mr.  Bernacchi  :  I  thank  you  most  heartily  for  your  vote  of  thanks,  and  for 
your  attention  this  afternoon.  There  is  one  thing  I  should  like  to  say :  That 
although  the  observations  were  only  too  frequently  difficult  to  carry  out,  the 
work  was  very  greatly  facilitated  by  the  assistance  and  interest  taken  in  it  by 
other  members  of  the  expedition,  especially  the  assistance  rendered  by  Captain 
Scott  on  every  possible  occasion,  and  the  personal  assistance  in  taking  observa- 
tions by  Engineer-Lieut.  Skelton.  There  is  one  point  I  would  speak  about,  and 
that  is  with  regard  to  observatious  taken  on  the  sea-ice  close  to  the  shore.  It 
would  be  interesting  to  know  whether  the  daily  and  monthly  changes  on  the  sea- 
ice  away  from  the  land  masses  are  exactly  the  same  as  the  changes  observed  on 
shore.  I  think  possibly  they  are  not.  A  dip  observation  taken  on  the  sea-ice 
before  starting  on  the  Barrier  sledge-journey,  and  another  taken  a  month 
afterwards  on  our  return,  show  practically  no  difference  between  the  two  sets, 
whilst  there  is  a  considerable  difference  between  two  sets  taken  on  shore ;  that 
is  to  say,  one  set  before  the  expedition  set  out,  and  another  after  it  returned,  a 
difference  amounting  to  something  like  ten  minutes  of  arc.  It  was  at  the  time 
when  the  dip  was  changing  rapidly — at  the  end  of  January  and  the  beginning  of 
February.  Thus,  whilst  there  is  practically  no  change  on  the  ice,  there  is  a  very 
large  change  on  land.  At  Cape  Adare,  in  1898,  there  was  practically  no  monthly 
difference  or  only  a  slight  monthly  difference  in  the  inclination,  whilst  at  Winter 
harbour  there  is  an  annual  difference  of  something  like  forty  minutes  of  arc.  I 
think  it  is  rather  difficult  to  account  for  this  difference  in  two  places  where  the 
rocks  are  of  much  the  same  nature. 

Captain  Creak:  In  the  Arctic  Expedition,  when  they  had  the  instruments 
on  ice  they  got  a  different  result  to  what  they  had  when  they  were  placed  on 
land.  You  may  remember  I  made  a  point  of  asking  your  expedition  to  inquire 
into  that  question.  This  question  of  disturbances  on  land  is  the  reason  Americans 
are  setting  to  work  to  survey  the  whole  ocean  on  board  ship.  Land  observations 
alone  do  not  give  satisfactory  results,  and  they  want  the  oceans  to  give  their 
quota,  so  as  to  get  more  definite  conclusions  as  to  terrestrial  magnetism. 


REVIEWS. 
AFRICA. 

South  African  Races. 

'The  Native  Races  of  South  Africa/  By  George  W.  Stow,  f.g.s.,  f.r.g.8.  Edited  by 
George  McCall  Theal,  litt.  d.,  ll.d.  London :  Sonnensohcin.  1905.  Map  and 
lUuitrations.  Price  2U.  net. 
This  is  a  very  important  work,  which  in  some  portions  will  probably  rank  as  a 
classic  in  African  ethnology.  It  was  compiled  by  the  late  Mr.  George  Stow,  who 
arrived  in  Cape  Colony  in  1843,  and  who  died  (apparently)  in  the  "  eighties  "  of  the 
last  century,  leaving  behind  him  a  book  which  was  nearly  ready  for  publication, 
and  which  was  to  be  dedicated  to  the  late  Sir  H.  Bartlo  Frere.  The  work  seems  to 
have  remained  for  a  long  time  in  the  possession  of  Mr.  Stow's  widow,  and  might 
never  have  seen  the  light  had  it  not  been  purchased  from  that  lady  by  Miss  Lucy 
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C.  Lloyd,  a  connection  of  the  celebrated  Dr.  Bleek.*  Miss  Lloyd  in  1904  handed 
over  the  late  Mr.  Stow's  manuscript  to  the  historian  of  South  Africa,  Mr.  McGall 
Theal.  The  latter  submitted  the  work  to  careful  editing  and  pruning,  only,  how- 
ever, cutting  out  of  it  the  unnecessary  mass  of  quotations  from  other  writers  on 
Africa  which  Mr.  Stow  had  thought  necessary  to  introduce  into  his  studies  as  con- 
firmation of  his  theories,  or  as  obvious  inaccuracies  to  be  contradicted  and  shunned. 
As  what  the  public  really  wanted  was  the  result  of  Mr.  Stow's  direct  studies  of  the 
Bushmen,  Hottentots,  and  the  Basuto  section  of  the  Bantu,  the  editor  acted  quite 
wisely  in  relieving  the  work  of  this  extraneous  matter,  in  many  cases  no  longer 
of  any  interest,  since  it  related  to  dead  controversies. 

I  have  gone  into  all  these  details  concerning  the  origin  of  the  book  under 
review,  to  give  some  idea  of  the  time  at  which  it  was  compiled.  Apparently, 
nothing  was  added  to  the  book  by  Mr.  Stow  after  1880.  It  is  necessary  to  lay 
some  stress  on  this,  because  some  of  Mr.  Stow^s  arguments  regarding  the  place  of 
origin,  the  route  of  migrations,  and  even  the  inter-relationships  of  the  Bushman 
race,  the  Hottentots,  and  the  many  tribes  of  the  Bantu  are  to  a  great  extent  dis- 
qualified by  the  vast  amount  added  to  our  knowledge  of  African  anthropology  and 
ethnology  since  1880.  In  all  that  relates  to  his  own  investigations  in  South 
Africa,  I  am  convinced  that  Mr.  Stow  will  rank  very  high  as  a  trustworthy 
authority.  But  his  deductions  and  theories  relating  to  Africa  north  of  the  Zambezi 
are  often  misleading,  sometimes  incorrect,  and  very  much  out  of  date ;  and  it  Is 
to  be  regretted  that  Br.  McCall  Theal,  in  his  editing,  should  not  have  been  able  to 
qualify  such  of  his  author's  theories  as  were  drawn  from  erroneous  statements  about 
Central  African  races  made  by  unscientific  travellers.  For  example,  it  is  doubtfal 
whether  Mr.  Stow  at  the  present  day  would  have  adopted  the  theory  that  the 
Pygmies  of  the  Congo  Free  State  were  related  to  the  Bushmen,  and  were  relics  of 
an  ancient  Bushman  migration  from  the  Sudan  to  the  west  of  the  Albert  Nyanza 
down  through  the  Congo  basin  to  South  Africa.  We  are  still  very  far  from  being 
in  a  position  to  speak  dogmatically  on  the  origin  of  the  Bushmen  and  Hottentots. 
Certain  stone  implements  found  at  the  south  end  of  Lake  Tanganyika  and  in 
Nyasaland  would  seem  to  show  that  the  Bushman  race  may  have  extended  as  far 
west  (from  the  East  Coast)  as  the  region  of  the  Central  African  lakes.  A  language 
which  is  spoken  in  the  desert  regions  of  German  East  Africa  (Sandawi)  suggests 
relationships  with  the  Hottentot  speech.  Individuals  amongst  the  Andorobo 
nomads  in  equatorial  East  Africa  present  occafflonally  marked  physical  resemblances 
to  the  Bushman,  whose  mode  of  life  they  also  follow  in  many  particulars.  It  would 
almost  seem  as  though  the  dwarfish  Bushman  was  a  form  specialized  in  South 
Africa  from  one  of  the  earliest  types  of  Negro  that  entered  the  African  continent  at 
a  most  remote  period.  A  type  kindred  in  origin  may  have  been  the  ancestor  of 
the  Congo  Pygmy,  who,  indeed,  was  possibly  at  the  same  time  the  ancestral  fOTm 
of  the  big  black  Negro.  All  the  Hottentot  migrations  likewise  seem  to  have  been 
from  North-East  Africa,  southwards  through  the  eastern  regions  of  the  continent^ 
away  from  the  great  Congo  forest.  Mr.  Stow  adduces  a  remarkable  route  for  the 
Hottentot  journey  to  South  Africa:  he  makes  them  pass  between  Nyasa  and 
Tanganyika,  right  across  the  southern  basin  of  the  Congo  to  Angola,  and  thence 
down  the  south-west  coast. 


*  It  should  not  be  necessary  to  remind  the  readers  of  the  Oeographical  Journal  that 
Bleek  was  librarian  at  Cape  Town,  and  was  the  founder  of  Bantu  philology.  He  died 
before  he  could  complete  his  masterly  study  of  the  Bantu  languages.  Miss  Lloyd  (I 
write  under  correction)  is  his  niece,  and  has  devoted  herself  for  years  to  the  study  of 
the  Bushman  race.  It  is  to  be  hoped  that  she  will  some  day  gi?e  the  result  of  her  in- 
vestigations to  the  world,  especially  publishing  at  the  time  her  great  collection  of 
photog^phs  of  this  nearly  extinct  race. 
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The  Hottentots  probably  arose  as  an  early  mixture  between  the  Nilotic  Negros 
and  the  Bushmen,  with  a  preponderance  of  Bushman  blood.  Their  progress  into 
South- West  Africa  has  been  undoubtedly  from  the  south,  northwards  up  the  coast 
regions,  and  therefore  in  the  reverse  direction  to  that  indicated  by  Mr.  Stow. 
They  seem  to  have  found  some  of  South-West  Africa  (parts  of  Bamaraland)  already 
inhabited  by  a  tall  but  prognathous  type  of  West  Coast  Negro,  who  was  possibly  a 
predecessor  of  the  Bantu. 

Mr.  Stow  makes  a  great  difference  between  the  "  Painting  "  Bushmen  and  the 
Bushmen  given  to  sculpture  or  engraving.  According  to  him,  one  section  of  this 
race  invariably  makes  its  representations  of  men  and  animals  on  rock  surfaces  by 
painting  with  various  coloured  earths,  while  the  other  section  of  the  race  as  invari- 
ably employs  the  art  of  engraving  or  sculpture.  Miss  Lloyd  is  quoted  (and  I  think 
rightly)  as  deprecatiog  the  extreme  importance  attached  by  Mr.  Stow  to  this 
classification. 

This  much  may  be  said  in  criticism,  but  in  other  respects  one's  praise  of  the 
book  may  be  almost  unstinted.  No  such  admirable  picture  has  ever  been  drawn 
before  of  the  Bushman^s  mode  of  life,  his  physical  structure,  beliefs,  and  surround- 
ings. Herein  is  given  a  wonderful  picture  of  the  life  of  primitive  man,  possibly  of 
such  hunters  as  lived  in  our  own  country  in  the  Palaeolithic  Age.  The  Bushmen 
were  emphatically  in  the  Stone  Age  when  first  discovered  by  Europeans,  but  they 
had  developed  a  remarkable  graphic  art,  more  wonderful  in  its  accuracy  even  than 
the  drawings  of  the  European  cave  man.  Admirable  reproductions  are  made, 
through  Mr.  Stow's  coloured  drawings,  of  the  Bushman  wall-paintings,  showing 
ostriches,  male  and  female  (and  a  Bushman  with  an  ostrich  disguise  approaching 
the  birds),  of  gnus,  hippopotami,  pythons,  elands,  lions,  and  the  human  hunter. 

The  Bushmen,  apparently,  had  only  distinctive  numerals  for  one,  two,  and  three. 
Four  was  expressed  by  repeating  the  word  for  two,  five  by  adding  the  word  for 
one  to  twice  two,  and  so  on  up  to  ten,  which  was  the  word  for  two  (foa)  five  times 
repeated.  The  word  for  three,  ^kwo^  apparently  meant  not  only  three,  but  numbers 
in  general  beyond  the  duplicate,  so  that  the  numeral  two  was  the  basis  of  their 
computation. 

They  were  very  fond  of  music,  and  on  p.  108  is  a  plate  showing  the  develop- 
ment of  stringed  instruments  from  the  Bushman  bow.  One  of  these  developments, 
the  tying  down  of  the  bow-string  in  the  middle,  is  met  with  amongst  the  Congo 
pygmies. 

Bushman  children  were  not  named  after  their  father  or  any  other  relation,  but 
usually  from  the  place,  circumstances,  or  surroundings  in  which  they  were  bom. 

Mr.  Stow  writes  most  sympathetically  of  the  Bushmen,  and  of  the  happy  life 
they  led  before  the  cruel  European  and  his  equally  cruel  ally,  the  Kaffir,  came  on 
the  scene.  They  lived  in  a  land  teeming  with  wild  beasts  to  an  unprecedented 
extent  (so  far  as  we  know  of  the  history  of  the  Earth).  They  even  declared  in 
their  traditions  that  there  were  still  more  wonderful  wild  beasts  living  in  South 
Africa  in  the  days  of  their  far-back  ancestors,  that  have  since  become  totally 
extinct.  They  seldom,  therefore,  went  hungry  for  want  of  meat,  and  the  country 
supplied  a  sufficiency  of  roots,  fruits,  and  fungi  for  the  element  of  vegetable  diet. 
They  had  many  dances,  to  which  they  were  devotedly  attached.  Mr.  Stow  gives 
a  touching  description  on  p.  103  of  an  old  Bushman  husband  and  wife  being 
reminded  of  the  happy  days  of  their  youth. 

**Thi8  interesting  old  couple  expressed  their  delight  continually,  as  with 
twinkling  eyes  they  were  shown  the  dififerent  copies  of  their  cave-paintings,  ex- 
plaining all  they  saw,  and  emphatically  terming  them  '  their  paintings,'  '  their  own 
paintings,'  *  the  paintings  of  their  nation.'    Coming  at  length  to  the  copies  of  some 
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danc€s,  old  'Kou'ke  immediately  exclaimed,  *  That^  that  is  a  grand  dance.  It  is 
the  *Ko-'ku-curra ! '  This,  she  said,  had  jione  out  of  fashion  when  she  was  a  little 
^rl,  but  used  always  to  be  danced  in  the  days  of  her  grandmother's  grandmother. 
*  I  know  it  I  I  know  the  song ! '  And  at  ooce,  moving  her  head  and  body  to  the 
time,  comraeoccd  the  following:  .  .  .     [Here  are  given  words  and  tune.] 

'*  Whilst  'Koukie  was  singing  the  upper  line  the  old  man  became  yisibly  afiested, 
and  kept  continually  touching  her  arm,  saying,  *  Don't!  don't!'  She,  however, 
continued,  when  he  again  said,  almost  pitifully,  'Don'c!  Don't  sing  those  old 
songs ;  I  can't  bear  it  I  It  makes  my  heart  too  sad ! '  She  still  persisted,  with 
more  animation  than  before,  evidently  warming  with  the  recollection  of  the  past, 
until  at  length  the  old  man,  no  longer  able  to  resist  the  impulse,  broke  into  the 
refrain  shown  in  the  second  line.  They  looked  at  each  other  and  were  happy,  the 
glance  of  the  wife  seeming  to  say, '  Ah  !  I  thought  you  could  not  withstand  that ! ' 
One  was  not  prepared  to  meet  with  such  a  display  of  genuine  feeling  as  this  among 
people  who  have  been  looked  upon  and  treated  as  such  untamably  vicious  animals 
as  this  doomed  race  are  said  to  be.  It  was  a  proof  that  *all  the  world's  akin,'  and 
was  certainly  a  Bushman  edition  of  *  John  Anderson— *My  Jo,  John.' " 

The  chief  interest — I  may  say  the  remarkable  fascination — of  this  book  will,  in 
the  eyes  of  most  readers,  be  that  large  proportion  of  it  which  deals  with  the  Bush- 
men and  their  former  life.  But  there  is  a  great  deal  of  valuable  material  about  the 
Hottentots  and  the  Hottentot  hybrids,  about  the  Damaras,  and,  above  all,  the  great 
Bjcbuana  or  Bisuto  section  of  the  Bantu  peoples.  It  is  interesting  to  notice,  by- 
the-bye,  that  the  silly  and  meaningless  mis-spelling  "  Bechnana,"  which  has  become 
so  well  established  now  as  the  name  for  the  first  of  the  three  great  divisions  of  the 
Bantu  south  of  the  Zambezi,  is  ignored  by  the  author,  who  writes  the  word  Bachoana. 
There  is  reason  to  suppose  that  the  Sechuana-speaking  Bantu  were  the  first  repre- 
sentatives of  that  great  African  section  of  the  negro  race  to  enter  South  Africa. 
Their  physical  appearance  in  many  tribes  suggests  considerable  intermixture  with 
Hottentots  or  Bushmen  in  earlier  days.  The  language  they  speak  is  rather  a  de- 
graded and  worn-down  type  of  Bantu  speech,  but  it  exhibits  little  or  no  sign  of 
having  borrowed  from  the  Hottentots  either  in  vocabulary  or  pronunciation — unlike, 
apparently,  in  this  respect  the  Zulu-Eaffir.  At  its  roots  the  Sechnana  is  more 
connected  with  the  Eaflir  group  than  any  other  division  of  the  Bantu  family.  Bat 
it  has  acquired  a  remarkable  phonetic  development  of  its  own,  offering  resemblance?, 
perhaps  only  superficially,  to  the  Makua  languages  of  South-East  Africa  north  oi 
the  Zambezi  delta. 

Mr.  Stow  gives  a  most  interesting  account  of  that  strange  event  in  the  dawn 
of  South  African  history— the  invasion  from  across  the  Limpopo  of  the  Mantati 
cannibals.  This  was  one  of  the  extraordinary  movements  characteristic  of  universal 
history  until  a  real  civilization  had  fixed  rigid  bounds  to  the  movements  of  peoples, 
A  whole  nation  of  naked  Bantu  cannibals  came  down  on  South  Africa  from  the 
north-east.  Whether  they  spoke  a  language  akin  to  the  Zulu  or  to  the  Makaranga 
divisions  about  the  Zambezi,  or  whether  they  were  a  race  travelling  from  the  heart 
of  Central  Africa,  does  not  seem  to  have  been  known  at  that  date  or  subsequently ; 
but  from  out  of  the  vast  unknown  that  lay  beyond  the  Bechuana  steppes  came  a 
whisper,  a  rumour,  that  there  was  sweeping  down  on  these  lands,  where  the  Bechuana 
were  more  or  less  happily  settled,  an  awful  horde  of  cannibals,  who  spared  neither 
man,  woman,  nor  child.  The  first  missionaries  had  come  into  the  Bechuana  country 
from  the  south,  and  they,  with  their  advice  and  active  assistance,  enabled  the 
Bechuana  to  make  a  stand  against  the  Mantati,  who,  after  one  or  two  disastrous 
defeats,  melted  away,  back  into  the  unknown  regions  from  which  they  had  come. 
Their  attacks  on  the  Bechuana  nation  were  succeeded  by  those  of  the  Matabele 
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section  of  the  Zulu  race.  Bat  Mr.  Stow  had  not  concluded  his  work  evidently  at 
the  time  of  his  death,  for  although  he  treats  with  such  fulness  of  the  Sechuana- 
speaking  people  and  of  the  Damara  and  Ovampo,  he  says  nothing  of  Zulu-Kaffir 
stock  or  of  the  (to  him  unknown)  Makaranga  people  south  of  the  Zambezi,  who 
perhaps  constitute  the  third  Bantu  element  in  Southern  Africa. 

But  the  book  is  one  to  which  it  is  impossible  to  do  full  justice  iu  a  review. 
"Would  that  there  were  more  Stows  in  the  African  world  to  produce  such  splendid 
studies  of  vanishing  and  altering  peoples  ! 

H.  H.  Johnston. 

POLAR  REGIONS. 

The  Antarctic. 

The  Story  of  Exploration,  edited  by  Dr.  J.  Scott  Koltie :  *  The  Siege  of  the  South 
Pole.'  70  niusiraiions  and  large  Coloured  Map.  By  H.  R.  Mill,  ll.d.,  d.sc. 
London  ;  Alston  Rivers.    1905. 

Dr.  Mill*8  history  of  southern  voyages  is  a  much-needed  and  very  welcome 
book.  The  Arctics  had  Sir  John  Barrow's  two  volumes  of  chronological  history, 
and  Mr.  Shillinglaw's  work  came  out  just  before  we  sailed.  But  they  were  dull 
reading,  incomplete,  and  often  inaccurate.  We  preferred  the  original  texts.  Thus 
\^arned,  we  supplied  our  Antarctic  Expedition  with  the  published  works  of  Ross 
and  Weddell ;  we  printed  Captain  Davis's  charming  letter  to  his  sister,  and  em- 
bodied the  texts  of  Biscoe,  Balleny,  Dumont  D'Urville,  and  Wilkes  in  the  *  Ant- 
arctic Manual.'  Actual  students  of  the  subject  will  turn  to  these  fountain-heads ; 
yet  they  will  also  have  to  use  Dr.  Mill's  book  for  information  which  cannot  be 
found  80  easily  elsewhere.  His  chapter  on  the  American  sealers,  a  very  obscure 
subject,  is  valuable  and  interesting.  Dr.  Mill  has  here  brought  together  much 
information  which  would  be  vainly  sought  for,  in  so  compact  a  form,  elsewhere. 
He  appears  to  be  indebted,  to  some  extent,  to  Mr.  Balch.  It  is  a  pity,  however, 
that  so  much  space  should  be  wasted  on  Captain  Morrell.  Dr.  Mill  has  done 
a  still  greater  service  in  his  chapter  on  the  voyage  of  Bellingshausen.  Until  quite 
lately  the  work  of  this  eminent  explorer  was  only  accessible  in  the  Russian 
language,  although  we  have  long  had  the  use  of  his  maps.  The  first  coral  island 
ever  seen  by  the  present  writer  was  named  after  Lazareff,  the  second  in  command 
of  Bellingshausen's  expedition ;  so  that  we  have  had  the  maps  showing  the  track 
for  many  years,  but  cot  the  narrative.  At  length,  in  1902,  an  abstract  was 
published  at  Leipzig.  It  is  nearly  a  complete  German  translation.  We  owe  to 
Dr.  Mill  the  first  full  account  of  Bellingshausen's  voyage  in  English,  and,  as  the 
complement  of  Captain  Cook's  Antarctic  voyage,  it  is  both  important  and 
interesting. 

Dr.  Mill's  record  of  all  the  other  voyages  is  complete,  and  well  arranged ;  while 
the  author  deserves  great  praise  for  a  diligent  and  painstaking  accuracy  in  every 
detail,  which  enhances  the  value  of  the  work,  and  gives  confidence  in  using  it. 
Thus  the  Antarctic  student  is  furnished,  not  only  with  a  reliable  book  of  reference, 
but  also  with  valuable  information  which  he  could  not  well  find  elsewhere. 

But  we  hope  that  the  book  will  serve  a  still  more  valuable  object.  It  is  written 
in  a  most  agreeable  style,  and  some  parts  of  the  story  are  quite  fascinating.  It  is 
most  desirable  that  it  should  be  widely  read,  and  the  literary  ability  of  the  author 
gives  every  promise  that  it  will  be  popular.  W  sincerely  trust  that  this  will  be 
the  case,  and  that  the  reading  public  will  thus  become  so  well  acquainted  with  the 
work  that  has  been  achieved,  that  it  will  take  an  intelligent  interest  in  what 
remains  to  be  done. 

Dr.  Mill's  book  will  show  how  much  remains.    One  who  rises  from  its  perusal 
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most  do  80  with  a  feeling  of  surprLse  at  the  title^' Siege  of  the  South  Pole.' 
With  the  exception  of  the  expeditions  of  Sir  James  Boss  and  Captain  Scott,  there 
has  not  only  been  no  siege  of  the  south  pole,  but  barely  an  attempt  to  go  south  at 
all  within  the  Antarctic  Regions.  There  have  been  various  reconnaissances  of  the 
Antarctic  Circle,  usually  at  a  respectful  distance  to  the  north.  Some  of  the 
Toy  ages  described  by  Dr.  Mill  have  never  reached  the  Antarctic  Regions  at  all; 
others  have  just  crossed  the  circle. 

It  is  like  calling  a  cruise  to  Hammerfest  a  siege  of  the  north  pole.  Weddell 
and  Bruce  have  been  furthest,  making  tummer  cruises  in  the  Weddell  sea,  and 
Bruce  has  furnished  us  with  a  valuable  series  of  soundings.  But  the  real  work 
begins  where  they  left  ofif.  We  regret  to  see  that  Br.  Mill  is  in  favour  of  consulta- 
tive committees,  stations  far  north  of  the  Antarctic  Circle,  and  another  cruise 
round  the  threshold.  Surely  he  cannot  continue  to  call  this  a  *  Siege  of  the  South 
Pole  • !  It  is  to  be  hoped  that  there  will  be  no  more  committees,  and  no  more 
pottering  round  the  Antarctic  Circle.  Future  voyagers  must  cross  it,  if  they  call 
their  voyages  Antarctic,  as  tbe  very  beginning  of  their  wwk.  There  are  several 
routes  for  resolute  men  who  know  their  business.  The  next  will  be  down  the  east 
coast  of  Graham's  Land.    But  the  course  is  south. 

In  conclusion,  we  congratulate  Dr.  Mill  on  the  production  of  a  book  which  will 
be  of  lasting  value,  and  which  is  calculated  to  do  lasting  good  to  a  great  cause. 

C.  R.  M. 


•  Two  Years  in  the  Antarotio.'    By  Albert  B.  Armitage,  Lieut.  b.n.b. 
London:  Edward  Arnold.    1905. 

This  unpretending  narrative  of  the  National  Antarctic  Expedition  by  Lieut. 
Armitage  follows  the  larger  and  more  complete  work  of  his  chief,  with  whose 
generous  consent  the  present  volume  appears.  Lieut.  Armitage  is  an  officer  of 
great  merit  He  was  mentioned  to  us  by  the  chairman  of  the  company  he  serves, 
as  an  officer  who  would  prove  useful  in  many  ways.  This  indeed  was  the  case. 
Armitage  had  experience  in  the  navigation  of  polar  ice,  in  Arctic  sledge- travelling, 
and  in  taking  scientific  observations.  He  is  a  practical  navigator,  a  judicious 
manager  of  men,  and  a  good  messmate.    He  proved  himself  to  be  staunchly  loyal. 

Immediately  on  his  appointment,  he  entered  into  the  spirit  of  the  work  most 
zealously,  and  sent  in  an  exhaustive  list  of  sledge  equipment  and  clothing,  with 
valuable  notes.  Captain  Scott  used  his  services  to  proceed  to  Norway  and  procure 
all  the  gear  for  sledging,  and  see  that  everything  was  properly  made  and  fitted. 
Besides  his  work  as  navigator,  Armitage  had  charge  of  the  magnetic  observations 
at  sea. 

The  reader  will  expect  an  interesting  narrative  from  such  a  man,  and  he  will 
not  be  disappointed.  Throaghout  we  see  that  Armitage  liked  and  appreciated  his 
work,  liked  his  companions,  and  was  liked  by  them.  He  was  one  of  a  very  happy 
company.  Often  humorous,  never  dull,  the  story  as  told  by  our  polar  veteran 
ought  to  find  many  interested  readers. 

C.  R,M. 


THE  HONTHLT  RECORD. 

XUBOPE. 
German  Sea  Fisheries. — A  comprehensive  account  of  German  sea-fibhing  is 
given  in  a  recent  Consular  Report  (Misc.  Series,  No.  636).    The  gross  tonnage  of 
the  (German  fishing  fleet  in  1904  was  47,860,  a  marked  increase  on  previous 
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returns:  451  were  sailing  and  172  steam  yesFelF.    The  gross  tonnage  registered 
at  Geestemilnde  alone  was  86 C4,  and  the  net  tonnage  entering  the  port  in  1904  was 
106,699.    The  total  result  in  wet  fish,  sold  by  auction  in  open  market,  for  German 
deep  sea  and  coast  fishing  was  £966,021,  of  which  £262,151  fell  to  G^estemiinde's 
share.    One  steamer  of  that  port  made  forty  trips  in  1903,  and  one  yessel  loaded 
50  tons.    The  comparatively  new  Dutch  fishing  port  of  Ymuiden  seems,  however, 
to  seriously  threaten  the  position  of  this  and  other  German  North  sea  ports,  being, 
as  it  is,  nearer  to  a  large  part  of  north-west  Germany,  especially  the  Bhine  province. 
Geestemilnde,  however,  maintains  its  hold  on  the  Iceland  fishery,  over  20  per  cent, 
(by  value)  of  the  fish  landed  coming  from  that  region.    Of  the  fish  imported  into 
Germany  over  40  per  cent,  is  British-caught,  so  that  the  recent  increase  in  the 
consumption  per  head  is  of  great  importance  to  the  British  industry.    In  1903-4 
the  total  number  of  salmon  taken  on  the  lower  Elbe  and  other  estuaries  was  2152 
against  3256  m  1902-3 ;  1000  young  salmon  were  set  out  on  the  South  Elbe  in 
1903-4.    An  Altona  vessel  returned  from  Siberia  in  December,  1903,  with  60,000 
frozen  and  80,000  salted  salmon.     The  catch  of  herrings  and  sprats  showed  a 
diminution  in  the  year  under  review,  but  herring  spawning-places  have  lately  been 
found  in  Eaiser  Wilhelm  canal,  and  in  its  waters  herrings  are  steadily  becoming 
more  plentiful.    The  Gorman  fleets  engaged  in  herring  fishing  in  1903-4  included 
138  smacks,  10  steam-drifters,  8  steam-smacks,  and  1  motor  smack.   Over  a  million 
oysters  were  taken  on  the  North  sea  coast,  and  the  feasibility  of  cultivating  oysters 
on  a  large  scale  on  its  mud-flats  and  estuaries  is  being  considered.    Besides  its 
police  duties,  a  special  cruiser  service  gathers  information  regarding  the  movements 
of  fish  shoalc,  sizes  of  catches,  loss  of  nets,  and  telegraphs  det^s  to  the  Fishery 
Association,  which  then  conveys  the  information  to  the  fishing  companies.  In  1904 
the  cruiser  Zteten  made  a  voyage  to  Iceland  reporting  results  to  the  association . 
A  shelter  was  then  in  course  of  erection  at  Eeykjavik,  and  the  ZieterCs  commander 
called  for  a  second  shelter  to  the  westward  and  another  on  Myrdal's  sand,  as  also 
for  the  erection  of  two  beacons.     Government  assistance  includes  building  subven- 
tions of  £200-£250  to  herriog  smacks,  sums  for  purchase  of  nets  and  gear^  and 
loans  to  fishermen.    Other  encouragements  are  harbour  works ;  a  fishery  museum 
at  Altona,  now  to  be  enlarged ;  barometers  for  fishermen  at  28.  6(2.  each  ;  rewards 
for  marked  plaice ;  and  public  lectures.     Government  encouragement,  it  is  believed, 
takes  account  of  the  prospective  value  of  the  material  available  for  the  manning  of 
the  navy. 

ASIA. 

Austrian  Explorations  in  Asia  Minor.-— An  expedition  to  the  Erjias  Bagh, 
the  highest  summit  of  Asia  Minor,  primarily  for  the  purpose  of  botanical  and  zoo- 
logical research,  was  sent  out  in  1902  by  the  *' Gesellschaft  zur  Forderung  der 
naturhistorischen  Erforschung  des  Orients  in  Wien,"  under  the  leadership  of  Drs.  A. 
Fenther  and  E.  Zederbauer,  the  former  of  whom  has  given  an  account  of  the  work 
accomplished  in  the  Ahhandlungen  of  the  Vienna  Geographical  Society  (1905, 
No.  1).  The  travellers  made  a  very  thorough  examination  of  the  mountain  group 
from  their  special  point  of  view,  pitching  their  tent  at  a  number  of  diflerent  points, 
sometimes  at  considerable  elevations,  from  which  they  made  ascents  of  many  of 
the  summits,  besides  other  excursions.  Dr.  Penther*s  principal  attention  was  of 
necessity  given  to  zoology,  but  he  devoted  some  time  also  to  the  taking  of  bearings 
and  photographic  surveys,  the  resulting  map,  which  has  been  worked  up  by  Herr 
Tschamler,  of  the  Military  Geographical  Institute,  being  thus  a  useful  contribution 
to  an  improved  knowledge  of  the  Erjias  Dagh.  Dr.  Fenther,  although  not  a  pro- 
fessed geographer,  has  evidently  an  eye  for  the  physical  characteristics  of  a  district, 
and  his  descriptions  of  the  nature  of  the  mountains  are  of  much  interest.    As  is 
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well  known,  the  group  is  volcanic  in  origin,  and  some  of  the  peaks  (such  as,  e^., 
the  Lifos,  towards  the  north/  the  first  to  be  ascended),  bear  eyidence  to  their 
mode  of  origin  in  their  regular  conical  shape,  though  their  craters  have  been  entirely 
shattered.  Others  of  the  summits  (such  as  the  Kartyn,  not  far  from  the  Lifos)  are 
nothing  but  gigantic  piles  of  rocks.  Dr.  Penther  expresses  a  doubt  as  to  the 
volcanic  character  of  all  the  subsidiary  peaks,  some  being  possibly  the  result  of 
glacial  erosion.  An  interesting  feature  in  the  group  are  the  jailas,  or  summer 
stations  of  herdsmen,  which  are  found  at  considerable  altitudes  on  the  mountain- 
sides, and  seem  to  closely  resemble  those  of  the  Alps  and  other  ranges.  They 
mostly  consist  of  tents  of  leather  or  other  material ;  but  in  one,  that  of  Eyzyk,  on 
the  slopes  of  Karasivri,  the  shelters  were  of  the  nature  of  holes  excavated  in  the 
hillside.  The  mountain  group  is  divided  into  two  by  a  north-to-south  depression 
(followed  by  the  main  route  from  Eaisarieh  southward),  the  smaller  section  to  the 
east  consisting  of  the  Koch  Dagh  and  associated  summits.  This  is  perhaps  to  be 
regarded  as  the  remains  of  an  sncient  crater- wall,  of  which  the  western  side  has 
fallen  in,  and  seems,  in  any  case,  to  be  older  than  the  main  summit  of  the  Erjias 
Dagh,  and  many  of  the  parasitical  cones  may  possibly  belong  rather  to  this  old 
volcano  than  to  the  newer  one.  Olaciation  seems  to  have  been  most  developed 
towards  the  north-west  and  south-west,  in  the  former  of  which  directions  there 
still  exists  a  secondary  glacier,  which  is  perhaps  to  be  taken  as  the  scanty  remnant 
of  a  former  greater  extension  of  ice,  though  the  absence  of  striationp,  roches 
moutonneSy  etc.,  would  tell  against  this  idea.  Dr.  Penther  throws  doubt  on  the 
statements  of  Tchihatchef  and  Hamilton  as  to  the  existence  of  several  glaciers, 
especially  on  the  south  side,  saying  that,  as  there  seems  to  have  been  a  greater 
amount  of  snow  at  the  time  of  their  visits,  any  true  glaciers  must  have  been  hidden 
by  the  snow-covering.  He  is  inclined  to  think  that  what  they  saw  were  snow  or 
71  ^t*(^-fit Ids,  though  he  allows  that,  in  the  recent  general  retreat  of  glaciers,  such  may 
have  disappeared  in  the  intervening  time. 

Geological  Sesults  of  the  Tibet  Mission.-^As  was  mentioned  by  Sir 
Frank  Younghusband  in  his  paper  read  before  the  Society,  the  Tibet  Mission  was 
accompanied  by  Mr.  Hayden,  of  the  Geological  Survey  of  India,  whose  obsorya- 
tions  have  for  the  first  time  supplied  accurate  data  respecting  the  geological 
structure  of  central  and  southern  Tibet.  A  preliminary  note,  giving  in  outline  the 
results  of  the  observations,  has  appeared  in  the  Records  of  the  GeologicaX  Surv^  of 
India  (vol.  82,  part  2,  1905).  The  most  striking  feature  in  the  geology  of  the 
region  traversed  is  the  wide  extent  of  the  Jurassic  formations,  which  cover  almost 
the  whole  area  between  the  Himalayas  and  Lhasa,  extending  also  ftu*  to  the  north 
into  the  hill  ranges  separating  the  Pembu  valley  from  the  basin  of  Tengri-nor. 
They  have,  however,  yielded  but  little  of  interest,  for  the  whole  area  has  suffered 
so  severely  from  metamorphism  that  the  rocks  consist  chiefly  of  crushed  and 
altered  slate  and  limestone,  with  quartzite  and  calc-schist.  Some  highly  foBsili- 
ferous  limestones  of  Middle  Jurassic  age  were,  however,  found  to  the  south,  of 
Ehamba  Jong.  In  Sikkim  and  the  Chumbi  valley  the  prevailing  rocks  are 
gneiss  and  granite,  the  boundary  between  these  and  the  younger  sedimentary  b^s 
to  the  north  following  the  line  of  the  highest  peaks  (Pauhanri,  Eangchenjbau, 
Chomiomo,  etc.),  all  of  which  are  crystalline,  while  a  line  along  their  northern 
slopes  marks  the  beginning  of  the  sedimentaries.  Some  schists  and  crystalline 
limestones,  found  at  Talung  in  the  Ehongbu  valley,  may  be  of  Palaeozoic  age, 
while  a  part  of  the  Triassic  system  seems  represented  further  east.  In  Tibet 
a  belt  of  Cretaceous  and  Tertiary  rocks  runs  from  Ehamba  Jong  a  little  south 
of  east  to  Tuna.  Abundant  evidence  of  a  former  greater  extent  of  glacial  condi- 
tions in  the  Trans-Himalayan  region  was  met  with  in  the  form  of  old  moraines. 
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erratics,  old  lake-basins,  and  the  like.  Throughout  the  plain  of  the  Tarn  river, 
around  Khamha  Jong,  characteristic  roches  moutonnSa  show  the  direction  of 
flow  of  old  glaciers  from  the  northern  slopes  of  the  Himalayas ;  while  erratics 
supply  evidence  that  the  drainage  from  the  neighbourhood  of  Kangchenghau  mast 
once  have  had  a  northerly  trend,  and  that  consequently  the  Lachen  and  other 
streams  have  widely  encroached  on  the  original  northern  system.  Of  the  lakes, 
both  Kala-tso  and  Tamdok-tso  apparently  owe  their  existence  to  the  damming  up 
of  old  river  valleys  by  fans  from  side  valleys,  and  the  consequent  formation  of  an 
area  of  closed  drainage.  Old  terraces,  at  some  height  above  the  present  levels,  show 
that  both  lakes  have  shrunk  since  their  formation.  The  area  visited  is  strikingly 
poor  in  minerals  of  economic  value,  though  gold  occurs  in  very  small  quantities  in 
the  Sanpo  gravel. 

Mountaineering  in  the  Himalayas. — Dr.  Jacot-Guillarmod,  of  Neuch^tel, 
one  of  the  members  of  the  expedition  which  effected  some  ascents  in  the  Earakoram 
Himalayas  two  years  ago,  has  lately  proceeded  to  the  Sikkim  part  of  the  range, 
accompaoied  by  several  companions  (Swiss  and  English),  in  the  hopes  of  achieving 
the  ascent  of  Eangchenjunga.  The  expedition  has  already  met  with  a  disaster, 
one  of  its  members,  Lieut.  Pache  of  Neuch^tel,  having  been  killed  by  an  avalanche 
while  crossing  a  field  of  neW.  Three  natives  are  said  to  have  also  been  killed, 
while  two  of  the  other  Europeans  were  only  slightly  hurt.  It  is  said  that  the 
party  will  renew  the  attempt  next  year. 

Obracheff*B  Keoent  Jonmey  in  Central  Asia.— The  eighth  number  of 
the  Zeitschrift  of  the  Berlin  Geographical  Society  contains  a  communication  from 
the  well-known  traveller,  Y.  Obrucheff,  on  a  journey  undertaken  by  him  last 
summer  in  Dzungaria,  the  Tarbagatai,  and  neighbouring  ranges.  Geologically,  the 
(aid  ranges  are  said  to  be  evidently  "Horsts,'*  while  the  Dzungarian  Gate  and 
almost  all  the  valleys  of  the  region  are  rift- valleys  (*'  Ghttben  ").  On  the  southern 
side  of  the  Saur  clear  traces  of  the  former  existence  of  glaciers  were  seen.  The 
traveller  made  interesting  observations  on  the  distribution  of  the  loess,  on  denu- 
dation in  the  desert,  and  other  subjects. 

Dr.  Tafers  Geological  EesearcheB  in  China.— Lieut.  Filchner,  whctse  in- 
teresting journey  across  the  highlands  of  North- Western  Chioa  was  described  in 
the  May  number  of  the  Journal  (p.  562),  was  accompaoied,  as  will  be  remembered, 
by  a  geologist.  Dr.  Tafel,  whose  observatioos  shed  much  new  light  on  the  structure 
of  the  region  traversed.  Dr.  Ta£el  has  since  carried  out  other  journeys  in  Northern 
Chioa,  mainly  in  the  region  of  the  middle  course  of  the  Hwang-ho,  and  has  com- 
municated some  of  the  results  of  bis  observations  to  the  Berlin  Geographical 
Society  {Zdtschrift,  No.  8,  1905).  We  hope  to  recur  to  his  conclusions  respectiog 
the  geological  history  of  the  region  in  a  subsequent  number. 

History  of  Korea's  Eolations  with  China.—- The  question  of  the  precise 
relatioDS  in  which  Korea  has  stood  with  Coina  within  the  last  four  or  five  centuries 
has  always  been  more  or  less  of  a  puzzle,  owing  to  the  apparent  difficulty  of 
reooDciling  the  claim  of  Chioa  that  Korea  was  a  subordinate  country,  with  the 
admission  (made  by  the  Chinese  Foreign  Office  in  1871)  that  the  smaller  country 
was  ''wholly  iodependeot  in  everything  relating  to  her  government,  her  religion, 
her  prohibition?,  and  her  laws."  Mr.  Bockhill  has  sought  to  throw  light  on  the 
question  in  a  broohure  entitled  *  China's  lotercourse  with  Korea  from  the  Fifteenth 
Century  to  1895  *  (London :  Luzac,  1905),  in  which,  by  the  aid  of  a  further  study 
of  Chioese  authorities,  ancient  and  modern,  he  ezteods  and  modifies  the  substance 
of  a  paper  origioally  printed  in  1888.  As  regards  the  political  status  of  Korea, 
Mr.  Rockhill  points  out  the  mistake  which  has  arisen  from  translatiog  the  term 
"  Shu  kuo,''  used  alike  by  Chinese  aod  Koreans  in  official  document?,  as  '^  vassal 
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kingdom."  The  character  **  shu  "  carries  with  it  the  idea  of  relationsliip,  which 
the  writer  holds  to  be  the  keynote  to  the  whole  question.  The  custom  of  the 
Korean  kings  to  submit  to  the  emperor  of  China  for  approval  the  names  of  the 
heirs  to  the  throne,  or  of  their  consorts,  is  held  to  imply  merely  ceremonial  rela- 
tions, with  no  idea  of  subordination  other  than  that  of  respect  and  deference  on  the 
part  of  the  younger  member  of  a  family  to  its  recognised  head.  Again,  the 
investiture  by  China  of  the  kings  of  Siam,  Burma,  Annam,  Korea,  etc.,  amounted 
to  nothing  more  than  the  recognition  of  a  weak  sovereign  by  the  most  powerful 
state  in  Asia.  Mr.  Rockhill  sketches  the  principal  events  in  the  intercourse 
between  China  and  Korea  during  the  centuries  under  review,  and  concludes  with 
a  brief  account  of  some  of  the  laws  and  customs  of  the  latter  country. 

Conneotion  between  the  Triang^tioni  of  Western  and  Sonthern 
Snmatra. — The  geodetic  work  which  has  long  been  in  progress  in  the  Dutch 
East  Indies  has  lately  made  an  important  advance  through  the  connection  of  the 
surveys  in  Western  Sumatra  with  those  in  the  south  of  the  island  and  in  Java. 
The  operations  and  their  results  are  described  in  some  detail  by  Dr.  J.  J.  A. 
Muller  in  the  Tijdschrxft  of  the  Netherlands  Geographical  Society  (1905,  No.  4). 
The  length  of  the  side  of  the  triangle  forming  the  connecting  link  between  the  two 
surveys  showed  a  difference  of  74  centimetres,  or  1  :  23^000  of  the  total,  as 
determined  from  the  two  directions.  This  may  be  accounted  for  partly  by  the  less 
degree  of  precision  in  the  measurement  of  the  base  for  the  west  coast  triangulation, 
and  partly  also  by  the  accumulated  error  over  a  total  distance  of  600  miles.  The 
latitude  of  Gunong  Talang,  as  determined  by  the  west  coast  triangulation,  was 
2<>  6'  8"-699  S.,  and  by  the  southern  triangulation,  2<>  6'  9"-312,  and  this  difference 
of  0"'6  is  reduced  to  0"*2  if  the  sides  of  the  west  coast  triangles  are  increased 
throughout  in  the  above  proportion  of  1 :  23,000.  The  longitude  of  the  point 
designated  '<  Basis-West "  at  Padang  comes  out,  in  whole  seconds,  as  6^  26'  26" 
west  of  Batavia,  as  determined  by  the  geodetic  operations. 

AFRICA. 

French  Ezplcration  in  the  Sahara.— It  will  be  remembered  that  a  junction 
between  the  Algerian  Sahara  and  the  Niger  was  last  year  effected  by  parties 
which  started  from  either  side,  and  met  at  an  intermediate  point  not  far  from  the 
Adrar  massif  (Journal,  vol.  24,  pp.  348,  481).  This  year  the  whole  distance 
between  Algeria  and  the  Niger  has  been  traversed  by  one  traveller,  M.  E.  F. 
Ghiutier,  whose  excellent  studies  on  the  physical  geography  of  the  north  Saharan 
borderlands  have  been  frequently  alluded  to  in  the  Journal.  After  first  carrying 
out  scientific  explorations  in  the  Tuat  region  {Journal^  July  number,  p.  86), 
M.  Gautier,  with  M.  Chudeau,  a  geologist,  joined  an  expedition  under  M.  Etiennot, 
which  was  to  examine  the  route  for  a  telegraph  line  accross  the  Sahara.  The 
explorers  set  out  from  Tuat  on  May  12, 1905,  and  two  months  later  M.  Etiennot 
returned  northwards,  while  M.  Gautier  pursued  his  way  without  any  native  escort, 
accompanied  for  several  days  by  one  servant  and  one  guide  only.  Grao,  on  the 
Niger,  was  reached  on  August  3.  A  short  account  of  the  journey,  based  on  a  oom- 
mimication  to  the  Le  Temps,  appeared  in  the  October  number  of  La  QeograpKie, 
For  the  last  375  miles  before  reaching  the  Niger,  the  traveller  crossed  an  unbroken 
steppe,  covered  with  a  widely  spaced  forest  of  mimosas,  between  which  a  fine  grass 
grows.  This  M.  Gautier  considers  as  characteristic  of  the  southern  border  of  the 
desert  from  the  Atlantic  to  Egypt.  Taodeni,  the  site  of  the  well-known  salt-deposits, 
seems  to  be  the  centre  of  a  vast  depression,  on  which  all  the  wadis  from  the 
Moroccan  Atlas  and  the  Hoggar  massif  converge.  According  to  native  accounts, 
it  still  boasts  an  abundance  of  water,  and  must  in  very  ancient  times  have  been 
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occupied  by  a  great  lake,  in  which  the  Niger  terminated.  Like  some  other  writers, 
M.  Gautier  believes  that  in  neolithic  times  the  Sahara  was  comparatiyely  well 
watered,  and  supported  a  considerable  population.  As  proofs,  he  points  to  the 
rock-drawings,  tombs^  and,  above  all,  the  hand-mills  which  are  met  with  every- 
where from  Algeria  to  the  Niger.  M.  Gautier  found  the  Silurian  formation — 
highly  metamorphosed  and  comparable  to  the  Caledonian  of  Northern  Europe — the 
dominant  one  in  the  region  traversed.  This  is  of  much  importance,  as,  although 
this  formation  had  been  reported  by  Foureau  and  other  travellers,  we  were  hitherto 
quite  ignorant  of  its  extension.  The  same  number  of  La  Oiographie  contains  the 
narrative  of  M.  Yillatte's  journey  to  Adrar  last  year,  to  which  we  hope  to  recur  in 
a  future  number.  It  is  accompanied  by  a  large-scale  map,  based  on  the  traveller's 
surveys. 

Keconnaissanoe  in  the  Western  Sahara.— Another  journey  of  some  interest 
has  been  lately  made  by  Captain  Flye  Sainte-Marie,  in  the  little-known  region  west 
of  Tuat.  An  account  of  the  journey  has  appeared  in  the  Bemeignements  Coloniaux, 
published  by  the  Comity  de  TAfrique  franpaise  (1906,  No.  10  bis).  The  wide  region 
of  sandhills  west  of  the  Saura,  known  as  Igidi,  has  been  much  harassed  of  late  by 
marauding  bands  from  the  southern  borderlands  of  Morocco,  and  little  has  yet  been 
done  by  the  military  force  stationed  in  Tuat  to  extend  its  activity  in  this  direction. 
The  recent  expedition,  for  which  careful  preparations  had  been  made  for  some  time, 
was  of  the  nature  of  a  reconnaissance  intended  to  pave  the  way  for  future  opera- 
tions. Its  object  was,  by  striking  west  across  the  principal  north-to-south  routes 
of  this  part  of  the  Sahara,  to  study  the  present  political  and  economic  position  of 
the  region.  The  reconnaissance  proved  very  successful,  a  point  being  reached  in 
about  6°  60'  W.,  only  about  112  miles  from  the  site  of  the  former  important  trade- 
centre  of  Tindnf.  All  the  main  routes  from  Southern  Morocco  to  the  Sudan  via 
Taodeni  were  intersected,  as  well  as  minor  deviations  of  secondary  importance. 
The  main  routes  are  six  in  number,  three  starting  from  Tafilet,  two  from  the  Dra 
(one  of  them  followed  by  Cailli^),  and  one  from  Tinduf  (that  of  Lenz).  Of  these, 
five  depend  for  their  existence  on  three  important  districts  in  the  Igidi  or  on  its 
borders,  all  lying  within  a  zone  of  only  170  miles  in  width,  and  the  command  of 
these  points  would  virtually  control  the  whole  of  the  communications  of  this  part 
of  the  Sahara.  The  positions  of  two  of  the  districts  (which,  like  the  Igidi  in 
general  in  a  less  degree,  are  rich  in  pasturage)  correspond  with  a  marked  change  in 
direction  in  the  direction  of  the  dunes,  which  seems  not  entirely  accidental,  though 
the  reason  requires  further  investigation.  During  the  whole  journey  the  party 
never  came  in  touch  vrith  the  raiding  parties,  which  seem  to  have  acquired  a 
wholesome  respect  for  the  French.  As  regards  the  trade  of  this  region,  it  seems  at 
present  to  have  almost  disappeared,  for  not  a  human  being  was  encountered  during 
an  itinerary  of  some  1200  miles,  while  two  ruding  parties  and  three  small 
caravans  represent  the  sum  total  of  the  operations  of  a  whole  year.  The  reason 
suggested  is  the  presence  of  the  French  at  Tuat,  which  has  placed  a  check  on  the 
traffic  in  slaves,  while  with  the  decrease  of  commerce  raiding  has  increased,  a  result 
being  the  entire  desertion  of  Tinduf  since  1903.  Captain  Sainte-Marie  thinks, 
however,  that  with  the  pacification  of  the  district  a  certain  amount  of  the  former 
trade  may  spring  up  again.  The  report  is  accompanied  with  a  sketch-map,  but  a 
detailed  map  of  .the  results  of  the  journey  is  promised  for  the  next  number  of  the 
periodical. 

Agricnltnral  SeionrceB  of  East  Africa  Protectorate.— A  Report  by 
Messrs.  J.  C.  Bailie,  T.  C.  Hinds,  and  F.  B.  N.  Findlay  gives  a  running  view  of  the 
salient  features  of  the  East  Africa  Protectorate  within  the  railway  zone,  nearly  600 
miles  long  by  60  broad,  from  Mombasa  to  Fort  Florence,  by  about  60  miles  broad. 
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Embodying  the  obsenrations  of  three  practical  South  African  colonists  during  a 
three  months'  joumej  in  the  highlands  of  the  protectorate,  the  booklet  should  be 
specially  seryiceable  to  intending  settlers.  The  report  gives  on  the  whole  a  very 
favourable  impression  of  the  land,  and  inspires  hopeful  expectations  of  its  future. 
Only  a  few  items  may  be  quoted.  About  Simba,  3350  feet  high,  was  found  a 
really  good  stock  country,  with  good  soil,  the  great  drawback  there  and  thence  to 
mile  260  being  scarcity  of  water,  aggravated  by  the  porous  nature  of  the  soil.  To 
the  south,  low  conical  hills,  recalling  features  of  South  Africa,  extend  towards 
Mount  Kilimanjaro,  80  miles  distant,  and  occasionally  visible  from  the  railway. 
Abounding  in  game,  the  land  around  Simba  is  a  favourite  resort  of  the  lion,  which 
will  sometimes  come  within  sight,  and  has  been  known  to  take  possession  of  the 
station.  At  Eiu  20,000  acres  of  grazing-land  have  been  taken  up.  Nearly  two 
pages  are  given  to  an  account  of  the  thriving  town  of  Nairobi,  which  already  boasts 
many  buildings  erected  or  in  course  of  erection,  surrounded  with  gardens,  and  com- 
manding wide  views.  In  Nairobi  living  is  cheap.  Two  rupees  (2^.  Sd,)  buy  7  Ibe.  of 
bread  and  5  lbs.  of  meat,  or  120  lbs.  of  potatoes.  Wakikuyu  labourers  cost  4  to  6 
Bs.  a  month,  without  food.  The  best  stock  country,  however,  is  the  Rift  valley. 
Extending  from  north  end  of  Lake  Naivasha  to  the  southern  slopes  of  Menengai  hill 
is  splendid  sheep-pasture,  and  the  greater  part  of  the  best  grazing-land  has  been 
applied  for.  The  projected  Zionist  settlement  is  estimated  as  a  promising  stock 
and  agricultural  land.  The  Nandi  plateau  shows  extensive  native  agriculture.  The 
whole  of  the  highlands  is  *'  perfectly  healthy,"  as  witnessed  by  the  ruddy-cheeked 
children,  and  parts  compare  favourably  with  the  best  cattle  and  sheep  districts  of 
South  Africa ;  but  as  a  whole  the  highlands  cannot  be  said  to  be  well  watered. 
The  writers'  assurance  of  the  future  prosperity  of  the  country  and  its  suitability  for 
immigrants  prepared  to  make  it  their  home  and  possessed  with  a  capital  of  at 
least  £1000,  is  endorsed  in  a  note  at  the  end  by  Lord  Hindlip. 

Mqor  Powell-Cotton's  Expedition.~Newd  has  been  received  in  this 
country  of  the  safe  arrival  of  Major  Powell-Cotton  (Journal^  vol.  S4,  p.  677)  in  the 
region  of  the  Equatorial  forest  about  the  sources  of  the  Aruwimi. 

Ettmologioal  Investigations  in  the  Southern  Congo  Basin.>-The  well- 
known  German  ethnologist.  Dr.  L.  Frobenius,  has  undertaken  an  expedition  to  the 
region  of  the  Easai  for  the  study  of  the  native  tribes  of  that  part  of  Africa.  The 
traveller  left  Antwerp  on  December  29, 1904,  and  made  his  way  into  the  interior  by 
the  Congo  route  to  the  basin  of  the  Kwilu.  A  letter  describing  the  observations 
made  down  to  May  24:  laet  is  printed  in  the  6th  number  of  the  ZeiUchrift  of  the 
Berlin  Geographical  Society.  This  is,  we  believe,  the  first  time  that  the  somewhat 
perplexing  tribe-relations  of  this  region  have  been  studied  on  the  spot  by  a  professed 
ethnologist,  and  valuable  results  may  be  expected  from  the  journey. 

Scientific  Eesearch  in  the  Oerman  African  Protectorates.— We  learn 
from  the  Zeitschrift  of  the  Berlin  Geographical  Society  (1905,  No.  7),  that  a 
scheme  has  been  drawn  up  for  the  systematic  investigation  of  the  geography  of  the 
German  African  territories.  Hitherto,  it  is  felt,  much  has  been  lost  by  the  dissipa- 
tion of  energy  among  various  channels,  and  it  is  hoped  that  more  valuable  results 
will  be  gained  by  the  concentration  of  effort  under  one  organization.  The  scheme 
is  the  result  of  the  deliberations  of  a  committee  appointed  last  year  for  the  purpose, 
and  it  is  proposed  to  carry  out  the  objects  in  view  by  stationing  scientific  observers 
at  Government  stations,  attaching  them  to  expeditions,  and  similar  method?.  The 
scope  of  their  researches  will  embrace  "  all  branches  of  scientific  knowledge  which 
have  to  do  with  the  Earth's  surface,  its  vegetable,  animal,  and  human  inhabitants," 
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AMEBIOA. 

Saisad  Shore-lines  in  Southern  Ontario.— The  summary  Beport  of  the 
Geological  Survey  of  Caoada  for  1904  (Ottawa,  1905)  contains  a  note  by  Mr.  A.  F. 
Hunter  on  an  examination  of  the  ancient  high-level  shore-lines  which  are  to  be 
seen  along  the  flanks  of  the  Blue  mountain  escarpment^  south  of  the  Georgian  bay 
of  Lake  Huron.  This  escarpment  runs  in  a  generally  north-west  by  north  direc- 
tion from  the  head  of  the  Nottawasaga  valley  up  into  the  Bruce  peninsula.  In 
spite  of  its  apparent  straightness,  it  is  really  formed  by  a  series  of  niches  cut  into 
the  edge  of  the  Niagara  limestone  and  underlying  formations  which  form  the  table- 
land of  south-western  Ontario ;  the  niches  marking  the  position  of  parallel  trans- 
verse valleys  divided  by  ridges  with  the  prevailing  north-east  by  north  direction  of 
this  part  of  Canada.  Thronghout  the  valleys  there  are  well-developed  terraces, 
which  show  that  the  valleys  are  not  the  result  of  erosion  in  recent  geological  times. 
The  terraces  pass  from  the  lake-shore  into  the  transverse  valleys  without  change  in 
character,  so  that  the  latter  were  evidently  bays  during  the  period  of  submergence. 
There  are  a  few  broad  terraces  more  conspicuous  than  the  rest,  each  representing  a 
period  of  strong  activity,  or  else  a  stationary  condition  of  the  water- surface.  The 
lowest  is  the  Algonquin  shore-line,  formiog  the  base  of  the  rising  ground.  •  Its 
altitude  varies  roughly  between  740  and  790  feet,  the  cause  of  the  variation  being 
probably  a  local  deformation,  as  one  of  the  best-marked  higher  terraces  is  nearly 
horizontal.  The  second  shore- line  is  about  180  feet,  and  the  third  about  300  feet, 
higher  than  the  first,  both  again  showing  traces  of  deformation.  The  most  i&triking 
of  all  the  terraces  is,  however,  the  high-level  one  already  referred  to,  which  runs  at 
a  level  of  1430  feet  above  the  sea,  and  has  a  considerable  range  throughout  the 
district.  It  has  in  places  the  great  width  of  a  mile  or  more,  and  is  throughout 
associated  with  high  rocky  cliffs  of  Niagara  limestone,  at  whose  base  the  old  water- 
line  is  seen.  It  is,  in  fact,  almost  entirely  owing  to  the  action  of  the  water  when 
at  this  level  that  there  are  so  many  good  exposures  of  the  Niagara  formation. 
While  occupying  a  considerable  width  ekewhere,  the  terraces  all  converge  to  within 
the  space  of  half  a  mile  at  Graigleith. 

Surface  Features  in  Montana  and  Idaho.^-One  of  the  most  rugged  and 
forbidding  sections  of  the  Bocky  mountains  of  the  northern  United  States  is  that 
occupying  the  eastern  part  of  the  Columbia  river-basin  in  the  states  of  Montana 
and  Idaho.  Between  the  Bitterroot  valley  on  the  east  and  the  Clearwater  on  the 
west  lies  a  broad  band  of  elevated  coimtry,  forming  in  the  east  the  well-defined 
ranfi^e  of  the  Bitterroot  mountains  (rising  in  Trapper  peak  to  a  height  of  over 
1000  feet),  while  further  west,  occupying  a  large  area  in  Central  Idaho,  the  Clear- 
water and  Salmon  River  mountains  form  a  wide  uplift,  with  peaks  of  about  8000 
feet,  falling  westward  to  the  plateaus  of  the  lower  Salmon  and  Snake  rivers.  This 
country  was  the  scene  of  a  geological  reconnaissance,  in  the  autumn  of  1899,  by 
Mr.  Waldemar  Lindgren,  who  sketches  the  geology  and  surface  features  in  a 
publication  of  the  U.S.  Geological  Survey  (Professional  Paper,  No.  27,  Washington, 
1904).  The  region  is  of  considerable  interest  to  the  student  of  the  origin  and 
history  of  existing  surface  features,  offering  as  it  does  typical  examples  of  some 
of  the  more  striking  processes  of  mountain-building.  This  is  especially  the  case 
with  the  Bitterroot  range,  which,  Mr.  Lindgren  thinks,  will  always  remain  one  of 
'  the  most  important  localities  in  the  world  for  the  study  of  the  development  of 
schistosity  and  distributed  faults.  From  the  well-marked  depression  of  the  Bitter- 
root valley  the  range  rises  westward  with  a  remarkably  even  slope,  which  for  long 
distances  is  nearly  constant  at  angles  ranging  from  18^  to  26^.  Westward  its 
slopes  soon  merge  into  the  dissected  high  plateau  of  the  Clearwater  mountains* 
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The  highest  summits  all  ooour  near  the  eastern  Tenant  of  the  Bitterrooi  range, 
while  the  diyide  forming  the  boundary  between  Montana  and  Idaho  lies  farther 
west  at  a  lower  elevation.  The  drainage  shows  some  remarkable  characters,  the 
streams  flowing  in  generally  straight  courses  across  the  range,  the  face  of  which  is 
scored  with  a  number  of  deep  cafions  V-shaped  in  seotion,  while  the  upper  parts  of 
the  yalleys  are  broadly  U-shaped.  Jointing  of  the  rock,  erosion,  and  glacial  action 
contribute  to  an  excessive  roughness  of  topographic  detail,  making  the  range  one  of 
the  most  inaccessible.  Practically  the  entire  area  of  the  Bitterroot  and  Clearwater 
systems  is  occupied  by  granite,  with  some  gneiss,  though  sedimentary  formations 
occupy  small  areas  to  the  west,  being  partly  exposed  below  the  great  sheet  of 
Columbia  river  lava.  The  eastern  versant  of  the  Bitterroot  range  consists  of 
gneiss,  which  has  been  derived  by  compressive  or  shearing  stress  from  the  normal 
massive  granite  forming  the  mass  of  the  range.  The  remarkably  even  slope  to  the 
Bitterroot  valley  conforms  to  the  dip  of  the  gneiss,  and  there  seems  no  doubt  that 
a  uniform  dislocation  of  great  extent  has  taken  place  all  along  this  eastern  face. 
It  was  accompanied  partly  by  direct  movement  on  minute  and  numberless  fault- 
planes  (dlipping-planes),  partly  by  molecular  movements  long  enough  sustained  to 
produce  a  typical  schistose  structure.  The  fault  seems  to  have  been  a  normal  one, 
the  downthrow  being  on  the  side  of  the  Bitterroot  valley,  and  there  are  some 
indications  that  the  downward  movement  has  not  even  yet  entirely  ceased.  The 
report  is  well  illustrated  by  maps,  sketches,  and  photographs  of  typical  features. 

AITITBALA8IA  AVD  PAOITIC  I8LAHD8. 

Hew  Memorial  to  the  Fonnder  of  Adelaide.— A  reprint  from  the  liegisUr 
and  Observer  of  Adelaide,  South  Australia,  relates  the  unveiling  of  a  new  memorial 
to  Colonel  Light  to  replace  the  ruined  old  one.  The  ceremony  was  performed  on 
June  21  last  amid  a  great  concourse  of  people,  including  over  one  hundred  pioneers 
whose  records  began  before  or  in  1845,  among  them  a  few  who  attended  Colonel 
Light's  funeral  on  October  10, 1839.  The  new  monument  stands  35  feet  high — a 
conspicuous  ornament  in  Light  Square.  It  is  of  South  Australian  granite;  the 
pedestal,  of  Monarto  grey  granite ;  and,  from  base  of  column  to  top,  of  Murray 
Bridge  red  granite.  The  shaft,  beautifully  polished,  is  crowned  by  a  burnished 
capstan-shaped  block,  and  upon  it  rests  the  bronze  tripod  and  theodolite,  suspended 
horizontally.  Describing  Colonel  Light  as  the  *'  most  picturesque  and  fascinating 
figure  amongst  the  early  settlers  **  and  "  the  preserver  and  even  saviour  of  South 
Australia/'  the  Lieut.-Governor  enlarged  on  the  felicity  of  the  site  Colonel  Light 
had  chosen  for  the  South  Australian  capital,  in  the  midst  of  one  of  the  finest  plains 
in  the  world,  and  under  the  shelter  of  hills,  which  both  moderated  the  climate  and 
secured  a  copious  water-supply.  Not  less  admirable  was  the  plan  of  the  city 
devised  by  Colonel  Light,  with  its  broad  streets  and  park  lands  over  2300  acres 
in  extent.  In  its  port,  8  miles  distant,  rode  ships  of  8000  tons  burden.  The  date 
of  Colonel  Light's  birth  seems  now  definitely  settled.  Mr.  A.  Francis  Steuarty  a 
great  grandnephew  of  Colonel  Light,  supplied  the  memorial  committee  with  a 
letter  from  Colonel  Light's  father,  dated  August  23, 1792,  in  which  he  says  his  son 
William  "  is  now  six  years  of  sge."  He  was  therefore  bom  in  1786,  and,  dying  in 
1839,  must  have  been,  not  fifty-one,  as  stated  on  the  old  monument^  but  fifty-three 
years  of  age,  as  inscribed  on  the  new  memorial. 

Dutch  Exploration  in  Western  Hew  Guinea.— We  alluded  some  time 
ago  to  the  expedition  organized  by  the  Netherlands  Geographical  Society  for  the 
exploration  of  the  great  mountain  range  of  Western  New  Guinea,  and  placed  under 
the  command  of  Mr.  Posthumus  Meyjes  (Journal,  vol.  25,  p.  97).  The  original 
idea  of  penetrating  to  the  great  snowy  range  overland  has  sinoe  had  to  be  abandooed, 
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bat  some  good  work  has  been  done  in  the  way  of  exploring  the  Digul  riyer,  the 
principal  stream  of  this  part  of  New  Guinea,  by  means  of  a  steamer  and  boats.  A 
brief  account  of  the  ascent  of  the  Digul  appears  in  the  Tijdschrift  of  the  Nether- 
lauds  Geographical  Society  for  September  last  (Vol  22,  No.  5).  The  Digul  river 
enters  the  sea  opposite  the  north  end  of  Frederik  Hendrik  island,  and  was  reached 
by  the  expedition  in  the  VcUk  after  the  passage  of  the  narrow  strait  separating 
that  island  from  New  Guinea  had  been  effected.  The  Vaik  entered  the  river 
proper  (which  had  been  first  examined  by  the  steam-pinnace)  on  March  27, 1905. 
The  water  was  somewhat  low,  and  many  more  rocks  were  visible  in  its  channel 
than  were  shown  in  De  Jong's  sketch-map.  The  Digul,  which  remained  tidal 
until  March  30,  had  all  the  appearance  of  a  great  river,  measuring  sometimes  over 
1700  yards  in  width,  with  a  depth  of  8  to  11  fathoms,  and  forming  islands  at 
intervals.  The  course  was  very  winding,  and  generally  from  the  east,  while 
several  large  tributaries  were  seen.  The  banks  were  sometimes  as  high  as  20  feet, 
and  consisted  of  red  clay,  while  the  mud  of  the  bottom  was  sometimes  gold- 
coloured.  One  or  two  native  settlements,  built  on  piles  25  feet  high,  were  passed 
during  the  first  few  days,  but  higher  up  the  banks  became  uninhabited,  though 
signs  of  habitation  inland  were  occasiooally  seen.  On  the  Slst  it  was  resolved, 
from  motives  of  prudence,  not  to  proceed  further  with  the  Valky  though  up  to 
April  8  the  river  remained  to  all  appearance  quite  navigable  for  ocean-going  ships. 
From  the  2nd  to  the  9th  of  that  month  the  ascent  was  continued^in  the  steam- 
pinnace  and  three  other  boats,  a  compass  survey  of  the  river's  course  being  kept 
up.  It  had  for  some  time  assumed  a  direction  nearly  due  north  and  south,  and 
therefore  rises  in  the  main  range  of  the  island,  but  the  weather  was  not  sufficiently 
clear  to  allow  of  this  being  seen.  On  the  10th  and  11th  the  water  rose  consider- 
ably, and  as  the  current  had  now  become  very  powerful,  aod  the  weather  threaten- 
ing, the  explorers  came  reluctantly  to  the  decision  to  turn  back,  the  return  voyage 
being  accomplished  in  only  a  fraction  of  the  time  taken  on  the  ascent.  The  last 
camp  (beyond  which  the  boats  advanced  a  few  miles  only)  was  estimated  to  lie  in 
about  5°  54'  S.,  140°  6'  B.,  or  almost  in  the  centre  of  the  breadth  of  the  island  ; 
and  the  river  was  hereabouts  some  75  yards  wide,  with  a  depth  of  10  feet  and 
more.  At  its  most  easterly  point  it  seems  to  approach  very  closely  to  the  upper 
course  of  the  Fly,  as  shown  on  the  maps,  but  there  seems  reason  to  believe  that 
these  may  be  erroneous. 

Voloanio  Eruption  in  Samoa.— A  short  account  by  Dr.  F.  Linke  of  the 
renewal  of  volcaoic  activity  in  the  island  of  Savaii  early  in  August  is  given  in 
Olohus  for  November  2.  The  outbreak,  of  which  warning  was  given  by  the  seismo- 
logical  instruments  at  the  observatory  in  Apia  towards  the  close  of  July,  resulted 
in  the  formation  of  a  new  crater,  a  hill  some  250  to  350  feet  high  with  three  vents, 
about  8  miles  from  the  coast  directly  south  of  Matautn.  The  first  eruption  seems 
to  have  taken  place  as  early  as  August  2,  but  when  Dr.  Lluke  visited  the  spot  on 
August  18-19,  the  rocks  were  still  glowing.  A  continuous  sea  of  rock- dSris 
extended  for  2  or  3  miles  north  of  the  ceutre  of  eruption,  but  no  lava-stream  was 
visible. 

POLAB  B1GI0K8. 

Captain  Amundsen's  Expedition  to  the  Horth  Magnetic  Pole.— Letters 
from  the  leader  of  this  expedition  have  at  last  been  received,  giving  an  account 
of  the  work  accomplished  down  to  May  22nd  of  the  present  year.  They  were 
despatched  from  Captain  Amundsen's  headquarters  in  King  William's  Land,  being 
carried  thence  by  Eskimo  to  the  Government  station  at  Fullerton,  on  Hudson  bay, 
and  so  passed  on  to  Quebec    The  first  letter  was  written  on  November  24,  1904, 
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and  briefly  dowribes  the  voyage  from  GodbavD,  July  to  September,  1903,  aad  the 
work  carried  on  during  the  past  year  in  the  region  of  King  William's  Laud.  At 
Beechey  island,  which  was  reached  on  August  22,  1903,  magnetic  obserrations 
were  made,  which  pointed  to  the  pole  being  in  a  southerly  direction,  in  which  the 
Yoyage  was  therefore  continued  through  Lancaster  and  Peel  sounds.  At  Prescott 
island  in  the  latter  the  compass  finally  failed,  but  the  voyage  was  continued 
(amid  Eome  danger  from  fog,  snow,  and  ice)  through  Bellot  straits,  along  the  west 
coast  of  Boothia,  and  through  Simpson  strait  to  Pettersen  bay  in  King  WiUiam^s 
land,  where  winter  quarters  were  established  at  Gjoa  harbour,  which  proved  excel- 
lently fitted  for  the  purpose.  The  various  scientific  observations  were  established 
and  observations  commenced  on  November  2.  The  winter  passed  satisfactorily, 
though  seven  of  the  best  dogs  were  lost.  During  a  preliminary  tour  in  March,  the 
very  low  temperature  of  -61'7*^C.  (-79®  Fahr.)  was  experienced.  The  sledge 
expedition  to  the  region  of  the  pole  itself  was  carried  out  in  April  and  May,  bat 
of  its  results  Captain  Amundsen  does  not  yet  speak.  The  summer  (whicb  was 
unusually  cold  and  rainy)  was  spent  by  him  in  magnetic  observations  about  the 
station.  On  the  breaking  up  of  the  ice,  Lieut.  Hansen  and  Helmer  Hansen 
went  westward  through  Simpson  strait  in  a  boat  to  explore  its  most  narrow  part, 
and  put  down  stores  for  a  projected  sledge  journey  to  the  west  coast  of  Yictoria 
Land  in  the  spring  of  1905.  The  second  letter  is  dated  May  22, 1905.  Daring 
the  second  winter,  which  was  by  no  means  so  hard  as  the  preceding,  the  obaerva- 
tlons  were  kept  up  without  intermission,  while  in  April  Lieut.  Hansen  and 
Sergeant  Bistvedt  started  to  draw  a  map  of  the  east  coast  of  Victoria  Land. 

Brift-oaakB  and  Polar  Cnrrents. — Some  years  ago  we  referred  {Journal, 
vol.  12,  p.  194;  vol  14,  p.  326  ;  vol.  18,  p.  627)  to  the  scheme,  first  suggested  by 
Admiral  Melville  of  the  U.S.  Navy,  and  carried  out  largely  through  the  energetic 
support  of  Mr.  H.  G-.  Bryant,  for  the  elucidation  of  polar  currents  by  means  of 
specially  constructed  casks  set  adrift  at  various  points  on  the  fringe  of  the  Arctic 
ocean.    After  some  years'  waiting,  the  labours  of  the  promoters  of  the  enterprise 
have  at  last  met  their  reward  in  the  recovery  of  one  of  the  casks,  which  had  made 
a  voyage  of  some    3000  miles  across  the  whole  width  of  the   Arctic  ocean 
before  being  again  heard  of.    The  announcement  of  this  satisfactory  result  was 
made  to  the  (Geographical  Society  of  Philadelphia  by  its  president,  Mr.  Bryant,  on 
November  1,  a  short  statement  of  the  circumstances  appearing  the  following  day 
in  the  Philadelphia  Press,  a  cutting  from  which  has  been  sent  to  us.    The  first 
cask  to  be  recovered  was  one  cast  adrift  by  Captain  Tuttle,  of  the  U.S.  Revenue 
cutter  Bear,  on  August  21, 1901,  about  85  miles  north-west  of  Wrangel  Island,  and 
found  a  year  later  on  the  Siberian  coast  after  completing  only  a  comparatively 
short  transit.    The  second  cask  was  not  brought  to  light  until  June  7  of  the 
present  year,  when  it  was  found  one  mile  east  of  Gape  Rauda  Nupe,  on  the 
northern  coast  of  Iceland.    It  had  bsen  set  adrift  as  far  back  as  September  13, 
1899,  when  it  was  placed  on  the  floe  ice  north-west  of  Point  Barrow,  Alaska,  in 
71°  53'  N.,  164°  50'  W.,  by  Captain  B.  T.  TiltoD,  of  the  steam  whaler  Alexander. 
The  existence  of  a  current  setting  right  across  the  north  polar  basin  is  thus  once 
more  triumphantly  demonstrated.    The  precise  route  followed  by  the  cask  cannot, 
of  course,  be  determined,  but  judging  from  the  case  of  the  Jeannette  and  Fram,  it 
would  seem  probable  that  it  lay  on  the  Asiatic  side  of  the  pole,  describing  a  curve 
concave  towards  the  side  of  North  America.    It  is  hoped  that  others  of  the  casks 
may  eventually  be  recovered,  their  great  strength  and  specially  designed  shape 
fitting  them  well  to  withstand  the  buflFeting  to  which  they  are  subjected. 

Peary's  New  Expedition.— News  of  the  safe  arrival  of  Commander  Peary  at 
Etah,  North  Greenland,  has  been  brought  home  by  the  Erik,  which  had  gone  north 
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with  coal  suppliea  for  the  Itoosevelt  The  Toyage  had  been  carried  out  under  yery 
favourable  conditions,  and  a  number  of  Eskimo  families  had  been  picked  up  en 
route.    They  were  in  an  unusually  prosperous  state. 


PHT8I0AL  AND  BIOLOGICAL  OXOeSAPHT. 

The  Indian  Ocean  Expedition. — A  further  account  of  the  work  of  this 
expedition,  sent  home  by  Mr.  J.  Stanley  Gardiner,  is  printed  in  Nature  for 
November  9.    On  September  12,  when  the  letter  was  written,  Mr.  Gardiner  was 
at  Ooetivy,  the  most  southerly  island  of  the  Seychelles  group.    His  former  com- 
munication (November  number,  p.  561)  had  announced  the  arrival,  early  in  August, 
at  Mauritius,  and  the  intervening  time  had  been  spent  in  examining  the  reefs 
around  that  island,  and  in  working  up  thence  towards  the  Seychelles.     The 
Mauritius  reefs  vary  from  fringing  to  barrier,  the  best  example  of  the  latter  being 
at  Grand  Port,  where  (4  miles  from  the  land)  there  are  some  small  islets,  probably 
representing  the  remains  of  a  considerable  island,  elevated  for  at  least  100  feet. 
The  outer  contour  of  the  reefs  of  Mauritius  is  the  same  as  that  off  atoll  reefs,  viz. 
a  gradual  slope  to  40  fathoms,  a  steep  drop  to  150  fathoms,  and  a  gradual  fall  to 
1000  fathoms  in  5  miles.    Between  the  island  and  Gargados  there  was  a  depth  of 
1962  fathoms,  there  being  no  marked  connecting  ridge,  but  a  gradual  slope  from 
each  side.    Gargados  is  a  crescent-shaped  surface  reef  31  miles  long,  on  the  south 
part  of  the  Nazareth  bank,  on  which  there  is  an  average  depth  of  33  fathoms. 
The  land  is  coral  rock,  with  no  signs  of  elevation.    A  slight  decrease  towards  the 
western  edge  of  the  bank  suggests  an  incipient  atoll,  and  here  the  bottom  was 
entirely  formed  of  coral-rubble  of  a  bright  red  colour,  the  result  of  an  encrusting 
nullipore.    From  this  rubble  a  rich  variety  of  animal  life,  almost  all  the  forms 
tinted  with  red,  was  obtained.    In  the  channel  between  the  Nazareth  and  Saya 
de  Malha  banks  (the  latter  of  which  really  confiists  of  three  separate  banks)  a  depth 
of  222  fathoms  was  found,  the  connection  being  a  ridge  rapidly  falling  on  the  west 
to  more  than  800  fathoms.    All  the  three  sections  of  Saya  de  Malha  are  of  more 
or  less  atoll  form,  but  the  south  side  of  the  central  bank  is  exceptional  in  its  gradual 
slope.    Between  these  banks  and  that  surrounding  the  Seychelles,  the  greatest 
depth  found  was  961  fathoms.    The  existence  is  thus  proved  of  a  crescent-shaped 
ridge  1100  miles  long,  with  less  than  1000  fathoms  of  water,  arising  on  either  side 
fix>m  a  general  depth  of  2200  fathoms.    Gn  the  return  of  the  ship  from  coaling,  it 
was  proposed  to  examine  the  line  connectiog  the  Seychelles  with  Madagascar. 

The  Meteorological  Station  at  the  South  Orkneys.— It  will  be  remembered 
that  on  the  return  of  the  Scottish  Antarctic  Expedition,  the  meteorological  station 
which  had  been  established  by  the  explorers  at  Scotia  bay  in  the  South  Grkneys 
was  taken  over  by  the  Argentine  Grovemment.  The  observations  have  been 
regularly  carried  on,  and  the  station  will  be  maintained  for  another  year  at  least. 
The  charge  of  it  has  lately  been  entrusted  to  Mr.  Angus  Hankin,  who  left 
Edinburgh  for  the  Antarctic  to  take  up  the  work  on  Gctober  11.  He  is  accom- 
panied by  Messrs.  R.  H,  MacDougall  and  William  Bee,  both  of  whom  have  gained 
experience  of  meteorological  work  at  the  station  on  Ben  Nevis. 

TTndergrOTind  Temperature.— We  learn  from  the  Zeitschrift  of  the  Berlin 
Geographical  Society  (1905,  No.  6)  that  a  proposal  has  been  made  by  Prof.  G.  K. 
Gilbert  to  the  Garnegie  Institution  in  Washington  for  the  systematic  investigation 
of  the  increase  of  temperature  below  ground  by  means  of  deep  borings  in  volcanic 
rook.  It  is  suggested  that  the  first  boring  should  be  made  in  Georgia,  in  a  very 
compact  granite,  which  it  is  proposed  to  pierce  to  a  depth  of  some  3500  feet. 
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The  Ancient  Trireme. — In  spite  of  the  amount  of  diacusalon  bestowed  upon 
the  ancient  trireme  of  the  Greeks,  it  cannot  be  said  that  a  satisfactory  solution  of 
the  question  has  hitherto  been  arrived  at    The  usual  idea  that  a  trireme  was  a 
vessel  with  three  tiers  of  rowers,  one  above  the  other,  working  oars  of  three  different 
lengths,  is  at  once  seen  to  be  quite  impossible  by  any  one  possessing  a  practical 
acquaintance  with  nautical  affairs ;  but  although  other  more  rational  explanations 
have  been  put  forward,  none  has  entirely  met  all  the  difficulties.    Perhaps  the  most 
satisfactory  solution  of  the  problem  is  that  put  forward  by  Mr.  A.  B.  Cook,  Fellow 
of  Queen's  College,  Cambridge,  who  briefly  reviews  the  whole  question  in  the  Mid- 
Tyne  Link  (Newcastle-on-Tyne,  vol.  8,  No.  6, 1905).    Mr.  Cook  has  been  fortunate 
in  securing  the  co-operation  of  a  practical  shipbuilder,  Mr.  Wigham  Richardson  of 
Newcastle-on-Tyne,  who  has  superintended  the  construction  of  a  model  to  illustrate 
Mr.  Cook's  views,  photographs  of  which  accompany  the  paper,  and  materially  aid 
in  rendericg  the  suggestions  intelligible.    While  allowing  that  in  the  latter  days  of 
the  Greek  period  the  vessels  designated  six-fold,  seven-fold,  and  over,  may  have  been 
propelled  by  a  single  tier  of  oars,  each  worked  by  six,  seven,  or  more  men,  Mr.  Cook 
holds  that  the  view  that  all  the  Greek  vessels  had  only  one  tier  is  equally  untenable 
with  the  popular  notion  of  three  or  more  independent  rows.    He  believes  that  the 
correct  solution  was  closely  approached  by  Admiral  Fincati  of  the  Italian  navy 
(*  Le  Triremi,'  2Dd  edit.,  Rome,  1881),  who,  arguing  from  what  ia  certainly  known 
of  the  Venetian  triremes  of  the  sixteenth  century,  came  to  the  conclusion  that 
among  the  Greeks  too  the  triremes  were  worked  on  a  system  of  grouped  oars, 
three  oars  passing  through  a  common  porthole,  and  three  oarsmen  being  assigned 
to  each  bench.    As  to  the  precise  method  of  grouping,  some  doubt  may  exist,  but 
the  most  probable  arrangement  seems  to  be  that  in  which  the  three  rowers  were 
placed  slightly  en  echelon,  and  on  slightly  different  levels — the  innermost  of  course 
highest.    The  terms  "  tbalamite,"  "  zygite,"  **  thranite  "  become  thus  intelligible 
as  the  rowers  who  sat  respectively  next  the  porthole  (thalamia),  on  the  beam 
(zygon),  and  en  a  raised  stood  (thranon),    Mr.  Wigham  Richardson  adds  some 
notes  explanatory  of  the  model,  which  has  been  constructed  on  the  scale  of  an  inch 
to  a  foot.    The  length  chosen  for  the  middle  oars  is  12  feet,  or  about  the  length  of 
these  used  in  racing-boats  at  the  Universities,  but  it  is  pointed  out  that  any  length 
up  to  16  feet  (reached  sometimes  in  the  modern  lifeboat)  would  be  possible.     In 
order  to  give  each  rower  the  same  stroke,  whatever  the  length  of  the  oars,  the 
centres  of  the  thole-pins  would,  in  each  group,  be  placed  en  Schelon  on  a  wide 
gunwale-rail.    An  upper  deck  would  doubtless  be  developed  sooner  or  later. 

The  Cause  of  "  Beri-beri." — The  cause  of  this  troublesome  disease,  which 
plays  such  havoc  in  many  parts  of  the  Eastern  tropics,  has  hitherto  baffled  the 
researches  of  scientists,  though  various  hypotheses  have  been  put  forward  on  the 
subject.  While  some  observers  have  supposed  that  diet  plays  an  important  part 
in  the  contraction  of  the  disease,  others,  like  Dr.  Hamilton  Wright,  who  attributes 
it  to  the  presence  of  a  specific  germ,  deny  that  food  has  anything  to  do  with  the 
matter.  Dr.  C.  Hose,  the  well-known  resident  at  Sarawak,  Borneo,  who  is  a 
believer  in  the  importance  of  diet  in  the  matter,  has  lately  given  his  reasons  for 
his  belief  in  the  British  Medical  Journal  (October  28, 1905).  While  not  denying  that 
a  bacillus  of  the  disease  may  exist,  Dr.  Hose  holds  very  strongly  that  the  oon- 
nection  between  beri-beri  and  the  consumption  of  mouldy  rice  is  one  which 
cannot  be  ignored,  and  he  certainly  makes  out  a  strong  case  in  support  of  this 
view.  He  gives  various  instances,  many  from  his  own  observation,  of  the  con- 
sumption of  such  rice  being  accompanied  by  outbreaks  of  the  disease,  while  the 
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use  of  freshly  husked  rice  has  either  been  attended  by  immunity,  or  has  led  to 
recovery  on  the  part  of  those  already  attacked.  He  shows  how  generally  the 
attacks  of  the  disease  ooincide  with  the  period  in  which  imported  rice — probably 
kept  in  bags  for  weeks  before  it  is  used,  and  so  particularly  liable  to  become  musty 
— ^has  chiefly  to  be  depended  od.  A  minute  fungoid  growth  has  been  proved  to 
exist  on  rice  of  this  description,  which,  when  given  to  apes  or  fowls,  has  led  to 
symptoms  closely  resembling  those  of  beri-beri.  In  this  fungus,  the  existence  of 
which  (or  of  a  closely  similar  growth)  he  has  also  demonstrated  in  the  case  of 
maize,  eago-flour,  and  even  of  dried  fish,  Dr.  Hose  sees  the  probable  cause  of  the 
disease.  It  is  to  be  hoped  that  farther  light  may  before  long  be  thrown  on  the 
subject,  and  should  Dr.  Hose's  view  prove  to  be  correct,  he  will  have  conferred  no 
small  benefaction  on  the  lands  subject  to  the  ravages  of  the  disease. 


OBITUARY. 


Ferdinand  Freiherr  von  Eiohthofen. 

By  E.  G.  Ravenbtein. 

On  Saturday,  October  6,  there  succumbed  to  an  apoplectic  stroke  and  passed 
away  peaceably  Ferdinand  Freiherr  von  Bichthofen.  With  him  one  of  the  most 
gifted  representatives  of  the  geographical  science  of  the  age  has  gone  from 
among  us,  equally  respected  and  beloved  by  numerous  pupils  who  had  profited 
directly  by  his  teaching,  as  by  the  far  larger  bodies  of  geographers,  who  appre- 
ciated the  high  value  of  his  labours.  Eichthofen  was  born  on  May  5, 1833,  at  his 
father's  country  seat  near  the  village  of  Karlsruhe,  in  Silesia.  Having  passed 
through  the  Catholic  gymnasium  of  Breslau,  he  entered  upon  the  study  of  geology, 
first,  in  1850,  at  the  university  of  the  capital  of  Silesia,  and  since  1852  at  Berlin, 
where  he  attended  the  lectures  of  the  geologists  H.  E.  Beyrich  and  G.  S.  Weiss, 
and  of  Carl  Bitter,  the  famous  geographer,  and  where,  in  1856,  he  graduated  on  the 
strength  of  a  dissertation  '  De  Melaphiro.' 

In  the  summer  of  that  year  he  begun  geological  researches  in  the  Tyrol,  which 
subsequently,  under  the  auspices  of  the  Imperial  Q^ological  Institute,  were 
extended  to  the  trachytic  mountain  ranges  of  Hungary  and  Transylvania.  In 
the  Tyrol  he  devoted  himself  more  especially  to  an  examination  of  the  Limestone 
Alps  of  the  north  and  the  Dolomites  of  the  south-east,  and  in  his '  Geologische 
Beschreibung  der  Umgegend  von  Predazzo,'  published  at  Gotha  in  1860,  he  put 
forth  the  view  that  the  Dolomites  had  their  origin  in  coral  reefs,  a  view  not 
generally  accepted  at  the  time  by  geologists,  but  successfully  upheld  by  him  in 
a  paper  on  the  Dolomites  of  Mendola  and  Schlern  published  in  the  Zeitschrift  of 
the  German  Geological  Society  in  1874. 

In  1859,  when  the  Prussian  Gt)vemment  sent  F.  A.  Count  von  Eulenburg  on 
a  diplomatic  and  commercial  mission  to  Eastern  Asia,  Bichthofen  was  invited  to 
accompany  him  as  geologist.  He  gladly  embraced  this  opportunity  for  extending 
his  knowledge,  and,  leaving  Triest  in  May,  joined  the  mission  by  the  overland 
route.  The  dilatory  proceedings  of  the  diplomats  afforded  ample  leisure  to  the 
scientific  members  of  the  mission,  and  of  this  Bichthofen  availed  himself  to  the 
full.  Ceylon  he  had  already  got  to  know  on  the  outward  journey,  in  June,  1860 ; 
to  Japan  he  was  able  to  devote  several  months,  and  he  was  also  afforded  facilities 
for  paying  shorter  visits  to  Formosa,  the  Philippines,  and  Java,  in  which  latter, 
jointly  with  Junghuhn,  between  September  9  and  October  26,  1862,  he  visited 
the  volcanoes  of  the  Preang  **  Begencies."    He  rejoined  the  main  body  of  the 
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mission  at  Bangkok  on  Noyember  21,  and  after  the  departure  of  the  veaseli  for 
Europe  on  February  16,  1862,  he  travelled  by  an  unexplored  inland  route  to 
Maulmain,  and  proceeded  thence  to  Calcutta,  where  he  arrived  on  April  21, 1862. 
China  at  that  time  being  inaccessible  owing  to  the  Taiping  rebellion,  and  a  retam 
to  Europe  either  by  way  of  Kashmir  and  Turkistan,  or  of  the  Amur  and  Siberii, 
being  thought  impracticable  or  unpromising  from  a  scientific  point  of  view, 
Bichthofen,  in  June,  turned  his  back  upon  Asia  and  sought  a  fresh  field  of 
research  in  California,  which  he  only  left  again  in  August,  1868.  The  oonclusioiis 
arrived  at  from  an  examination  of  the  metalliferous  mountains  of  California  and 
the  neighbouring  territories  were  made  known  through  a  volume  on  *  The  Natural 
System  of  Volcanic  Bocks '  (San  Francisco,  1867) ;  *  but  apart  from  a  few  papers 
in  the  Zeitschri/t  of  the  German  Geological  Society,  vols.  18-14,  and  in  Pekr- 
mantiB  Miiteilungen  (1862,  p.  420),  no  account  of  his  earlier  travels  in  Soutb- 
Eastem  Asia  has  been  published. 

In  the  mean  time  the  Taiping  rebellion  in  China  had  been  suppressed,  the 
country  was  once  more  accessible  to  travellers,  and  Bichthofen  was  thus  able  to 
enter  upon  the  task  he  had  set  himself  when  he  left  Europe,  namely,  the  compre- 
hensive geological  exploration  of  the  great  empire  of  the  East.  On  September  5, 
1868,  he  landed  at  Shanghai,  and  in  the  course  of  seven  journeys  he  traversed 
nearly  every  province  of  China.  Ean-su  and  Yun-nan,  however,  which  latter  he 
had  hoped  to  enter  by  the  route  followed  more  than  six  centuries  before  him  by 
Marco  Polo,  proved  inaccessible  owing  to  the  Mohammedan  rebellion.  On  May  21, 
1872,  he  was  back  at  Shanghai,  and  soon  afterwards  he  returned  to  Europe. 

Bichthofen,  as  a  geologist,  naturally  paid  especial  attention  to  the  geology 
of  the  country,  concerning  which  but  little  was  known  in  his  day,  but  he  did  not 
neglect  other  subjects  of  inquiry,  as  is  proved  by  seven  letters  which  he  addressed 
to  the  Shanghai  Chamber  of  Commerce,  which  had  borne  part  of  the  expenses 
of  his  mission.f  In  the  baron's  opinion,  "  China  is  materially  one  of  the  most 
richly  endowed  countries  of  the  world,  a  country  of  vast  resources,  and  of  a  future 
incalculably  great  and  important." 

Immediately  on  his  return  to  Europe  Bichthofen  set  about  to  prepare  an 
account  of  his  travels  and  researches,  which,  thanks  to  the  liberality  of  the  late 
Emperor  William,  was  planned  on  a  monumental  scale.  The  first  volume,  a  huge 
quarto,  appeared  in  1877.  It  presents  us  first  with  a  general  account  of  the 
morphology  and  geology  of  Inner  Asia  and  China,  and,  secondly,  with  the  history 
of  China's  relations  with  the  outer  world.  It  is  a  work  of  remarkable  research  and 
originality,  and  fully  entitled  its  author  to  the  Society's  Founder's  Medal,  which 
was  awarded  him  in  1878.  A  second  volume,  dealing  in  detail  with  northern 
China,  and  accompanied  by  an  Atlas  of  hypsographical  and  geological  maps,  was 
published  in  1882 ;  the  fourth  volume,  containing  papers  on  Paleontology  by 
specialists,  followed  in  1883 ;  but  neither  the  second  volume,  which  was  to  have 
been  devoted  to  southern  China,  nor  the  second  part  of  the  Atlas,  have  ever  been 
published.  His  cartographical  materials  have,  however,  been  utilized  in  the  map 
of  Eastern  Asia,  on  a  scale  of  1  : 1,000,000,  published  by  the  Prussian  Survey 
Office  since  1901. 

It  was  Bichthofen  who  first  directed  attention  to  the  importance  of  the  coal- 
fields of  Shan-tung,  and  pointed  out  the  importance  of  Kiou-cbau  as  a  commercial 


•  See  also  a  Statistical  Paper  on  the  Production  of  Gold  and  Silver  of  California, 
printed  as  a  supplement  to  Petermanm  Miiteilungen,  1864:. 

t  These  'Letters  on  China'  were  published  at  Shanghai,  1870-72.  A  reprint 
appeared  in  1900. 
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port.  After  the  oocupaUon  of  that  port  by  Germany,  he  published  '  Sohan-taDg 
und  seine  Eiogangspforte  Eiou-tshoa'  (Bsrlin,  1898).  Btill  more  recently  he 
pablished  *  (^eomorphological  Studies  in  Eastern  Asia '  (' Sitzungsberichte '  of  the 
Berlin  Academy,  1900-1902),  of  which  an  excellent  summary,  by  Prof.  K  Futterer, 
has  appeared  in  Fetermanna  Mitteilungen,  1901-1903.  As  a  further  outcome  of 
the  experience  gained  as  an  explorer,  we  must  look  upon  the  paper  on  "  Geology  *' 
which  he  contributed  in  1875  to  Prof.  G.  von  Neumayer's  *  Anleitung  zu  wissen- 
schaftlichen  Beobachtungen  auf  Reisen/  an  enlarged  edition  of  which  was  pub- 
lished in  1886  under  the  somewhat  too  oomprehonsiye  title  of  ^Fiihrer  ftir 
Forschungsroisende.' 

If  Kichthofen's  merits  as  a  scientific  explorer  were  of  a  high  order,  the  [services 
which  he  rendered  as  a  teacher  and  as  a  leader  of  thought  must  rank  at  least 
equally  high.  The  Berlin  Geographical  Society,  which  elected  him  as  its  president 
almost  immediately  after  his  return  from  China,  in  1873,  has  enjoyed  the  benefit  of 
his  services  up  to  the  time  of  his  death ;  the  International  Geographical  Congress 
which  met  at  Berlin  in  1899,  owed  much  of  its  success  to  his  gift  of  organization 
and  the  charm  of  his  personality,  which  also  stood  him  in  good  stead  when,  in 
1903,  he  was  entrusted  with  the  establishment  of  an  Oceanological  Institute. 

Richthofen  entered  upon  his  professorial  career  at  Bonn  in  1879 ;  *  succeeded 
Peschel  at  Leipzig  in  1883,  and  followed  a  call  to  Berlin  in  1886,  where  he 
remained  up  to  the  time  of  his  death.  Addresses  delivered  at  Leipzig  on  April  27, 
1883,  and  at  Berlin,  upon  his  election  as  Rector  of  the  University,  on  October  15, 
1903,  afforded  him  opportunities  for  making  known  his  views  on  the  Problems 
and  Methods  of  (xeography  as  a  Soience.t  According  to  him,  the  domain  proper  of 
the  geographer  is  the  surface  of  the  Earth  (including  the  lithosphere,  hydrosphere, 
and  atmosphere),  and  the  study  of  objects  and  phenomena  in  their  causal  relations 
to  it.  He  distinguishes  between  Special  Geography  or  Chorography,  General 
Geography,  and  Choroiogy.  Special  geography  is  merely  preparatory,  concerns 
itself  with  the  collection  of  facts,  and  is  synthetic  in  its  methods.  General 
geography  analyzes  these  facta  and  groups  them  according  to  their  various  cate- 
gories ;  it  divides  itself  into  physical  geography,  biological  geography  (the  distri- 
bution of  plants  and  animals),  and  anthropogeography.  Choroiogy,  lastly,  represents 
the  culminating  point  of  the  science,  by  determining  the  causal  connections  between 
all  phenomena  hitherto  recorded  and  classified.  These  should  be  considered  from 
morphologic,  hydrologic,  dynamic,  and  genetic  points  of  view,  as  in  other  sciences. 
I  quite  agree  with  Baron  Richthofen  when  he  maintains  that  geographers  should 
make  themselves  masters  of  at  least  one  of  those  cognate  sciences  which  surround, 
and  in  many  cases  encroach  upon,  the  field  which  geographers  generally  claim  as 
exclusively  their  own,  and  that  among  these  sciences  geology  holds  the  foremost 
place. 

At  Berlin,  during  last  ''  Semester,*'  Prof,  von  Richthofen  lectured  four  times 
a  week  on  Western  Asia ;  twice  weekly  he  presided  at  a  "  colloquium,"  or  discussion 
class ;  and  he  likewise  superintended  the  instruction  given  in  the  use  of  scientific 
instruments,  the  construction  of  maps,  and  in  practical  field-work.  These,  how- 
ever, were  not  the  only  opportunities  which  the  University  afibrded  to  geographical 


*  Ho  was  appointed  in  1875,  but  permitted  to  defer  entering  upon  his  duties  until 
he  should  have  completed  the  first  part  of  his  great  work  on  China. 

t  *Aufgaben  und  Methoden  der  heutigen  Geographic/  Leipzig,  1883;  and 
*  Triebkrafte  und  Biohtungen  der  Erdkunde  im  19ten  Jahrhundert,*  Berlin,  1903.  For 
excellent  reports  on  geographical  methods  by  Dr.  H.  Wagner,  see  the  Qeographi$ehe 
Jahrhuch,  7  to  10, 1878-84. 
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students,  for,  in  addition  to  Baron  von  Riohthofen,  there  were  nineteen  profeison 
or  teachers  on  the  staff  who  lectured  on  geography  or  on  subjects  of  direct  interest 
to  them. 

That  Richthofen  was  greatly  respected  and  beloved  by  his  old  pupils  is  proyed 
by  the  ''  Festschrift "  *  which  they  presented  to  him  on  his  sixtieth  birthday,  and 
which  contains  contributions  by  Drygalski,  A.  Hettner,  G.  Schott,  E.  Eretschmer, 
£.  Habn,  G.  Wegener,  H.  Tule  Oldham,  and  others ;  and  that  his  labours  were 
appreciated  also  in  much  wider  circles  was  shown  on  his  seyentieth  birthday 
in  1903,  when  700  admirers  in  every  part  of  the  globe  raised  the  sum  of  £1300 
as  a* "  Richthofen  Stiftung,"  the  interest  of  which  is  to  be  devoted  to  young 
geographers  for  the  promotion  of  scientific  research. 


Major-Oeneral  Sir  Charles  William  Wilson,  K.C.B.,  K.C.K.O., 

F.&S.,  etc. 

By  the  death  of  Major-General  Sir  Charles  Wilson,  which  occurred  at  Tunbridge 
Wells  on  October  25,  1905,  the  Society  has  lost  one  of  its  most  distinguished 
fellows  and  warmest  supporters.  Charles  William  Wilson  was  bom  on  March  14, 
1836.  He  passed  second  into  Woolwich,  and  received  his  first  commission  in  the 
Royal  Engineers  on  Septembsr  24,  1855.  He  earned  distinction  in  various  ways, 
but  he  was,  before  everything,  a  surveyor  and  cartographer,  and  a  large  proportion 
of  his  long  service  was  passed  either  in  survey  work  or  as  head  of  the  Topographical 
Branch  of  the  War  Office,  while  his  very  able  administration  as  Director-Gr^neral 
of  the  Ordnance  Survey  has  been  recognized  by  those  who  best  knew  the  difficulties 
he  had  to  contend  with. 

He  was  started  early  in  his  service  on  survey  work,  having  been  appointed  in 
the  beginning  of  1858,  while  still  a  young  subaltern,  to  the  North  American  Boun- 
dary Commission,  to  which  was  entrusted  the  survey  and  demarcation  of  the 
boundary  between  British  Columbia  and  the  United  States.  He  served  with 
great  ability  with  this  commission  till  late  in  1862.  He  received  the  thanks  of 
the  Foreign  Office  for  his  services. 

It  having  been  decided  to  make  a  contoured  survey  of  Jerusalem,  Wilson,  who 
had  just  been  promoted  captain,  volunteered  at  some  pecuniary  sacrifice  to  take 
charge  of  the  survey,  and  his  services  were  accepted.  He  procesded  to  Jerusalem 
in  18G4.  Besides  the  actual  survey.  Captain  Wilson  undertook  considerable  under- 
ground explorations,  and  made  many  interesting  discoveries.  The  Royal  Society 
and  the  R.G.S.  subsequently  proposed  that  the  opportunity  should  be  taken  of 
connecting  the  Dead  sea  by  levelling  with  Jerusalem  and  the  Mediterranean,  thus 
ascertaining  the  correct  level  of  the  former.  This  survey  was  executed  by  Captain 
Wilson,  who  completed  it,  and  returned  home  in  July,  1865.  Both  surveys  were 
successfully  carried  out,  and  required  not  only  technical  skill,  but  the  exercise  of 
great  tact  and  judgment  It  was  probably  the  first  instance  of  a  considerable  survey 
carried  out  in  a  country  under  Moslem  rule,  but  so  tactfully  was  it  managed  that 
Wilson  and  his  surveyors  were  allowed  to  go  anywhere,  and  were  on  the  best  terms 
with  the  inhabitants.  Captain  Wilson,  who  was  a  clear  and  attractive  writer, 
gave  an  account  of  t'nis  work  in  his  '  Notes  on  the  Ordnance  Survey  of  Jerusalem.' 

Shortly  after  his  return  home.  Captain  Wilson  was  posted  to  the  Ordnance 
Survey  and  joined  at  Inverness ;  but  his  stay  on  the  Ordnance  Survey  was  sh<Ht, 
as  he  returned  to  Palestine  in  November,  1865,  to  take  charge  of  an  expedition 

•  Berlin,  1893. 
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organized  by  the  Palestine  Exploration  Fund,  of  which  Sir  0.  Wilson  has  been 
a  mainstay  ever  since.  This  expedition  made  a  reconnaissance  of  the  country, 
fixed  a  number  of  places  astronomically,  and  made  considerable  archaeological 
researches.  This  expedition  was  the  starting-point  of  the  Palestine  exploration, 
and  Captain  Wilson  rejoined  the  Ordnance  Survey  in  1866.  He  acted  as  assistant 
Commissioner  to  the  Bonyl  Boundary  Commission  in  1867. 

In  1868,  a  survey  of  Mount  Sinai  and  of  the  adjoining  country  in  which  the 
wanderings  of  the  Israelites  took  place  was  projected,  and  this  survey  was  under- 
taken and  skilfully  carried  out  by  Captain  Wilson  and  Captain  Henry  Palmer, 
B.E.,  assisted  by  several  scientific  men  and  by  a  party  of  surveyors  from  the 
Ordnance  Survey.  An  interesting  account  of  this  survey  is  given  in  '  Notes  on  the 
Ordnance  Survey  of  Sinai,'  by  Captain  Wilson.  For  his  services  in  connection 
with  these  surveys  Captain  Wilson  was  elected  a  Fellow  of  the  Royal  Society.  He 
was  also  elected  to  the  Council  of  the  B.G.S.  and  to  several  foreign  societies. 

In  1869,  Captain  Wilson  joined  the  Topographical  Department  of  the  War 
Office,  and  shortly  after  was  appointed  director  of  that  department.  On  the 
formation  of  the  Intelligence  Branch  of  the  War  Office,  Captain  Wilson  was  made 
its  chief,  with  the  rank  of  Assistant  Quartermaster-General  of  the  Intelligence 
Department  He  held  this  appointment,  with  the  approbation  of  his  superiors, 
till  1877  ;  his  services  were  rewarded  by  the  grant  of  a  Companionship  of  the  Bath. 

In  1871  Captain  Wilson  received  the  Diploma  of  the  International  Geographical 
Congress  at  Antwerp  for  his  work  in  the  Holy  Land. 

On  leaving  the  War  Office,  Wilson,  who  had  meantime  been  promoted  major, 
was  specially  employed  for  a  short  time  under  the  India  Office,  in  connection  with 
Afghan  affairs,  and  was  subsequently  reappointed  to  the  Ordnance  Survey,  and 
placed  in  charge  of  the  Dublin  office. 

In  1878  he  temporarily  left  the  Ordnance,  on  appointment  as  British  Com- 
missioner for  demarcation  of  the  Servian  boundary,  under  the  Treaty  of  Berlin. 
For  his  services  he  was  given  a  brevet  as  lieut.-colonel,  and  received  the  thanks  of 
Government. 

In  1879  Lieut.- Colonel  Wilson  left  the  Ordnance  Survey  to  take  up  the  appoint- 
ment of  consul-general  in  Anatolia,  and  while  so  employed  collected  much  valuable 
geographical  information  in  spite  of  the  arduous  nature  of  his  duties.  He  was, 
while  so  employed,  sent  on  a  special  commission  to  Bulgaria,  Roumelia,  and 
Macedonia,  and  also  on  a  mission  and  consular  posts  in  Syria,  Palestine,  and  Asia 
Minor.  In  these  services  he  was  made  a  E.C.M.G.,  and  received  the  thanks  of 
Government ;  he  was  also  given  the  honorary  degree  of  D.C.L.  Oxford. 

He  was  employed  on  special  service  under  the  Foreign  Office  during  the 
Egyptian  campaign  of  1882,  and  on  the  conclusion  of  the  campaign  was  attached 
to  Lord  Dufferin's  special  mission.  He  received  the  thanks  of  Government  for  his 
general  services,  and  also  specially  in  connection  with  the  trial  of  Arabi  Pasha. 
On  his  return  home  he  was  reappointed  to  the  Ordnance  Survey  at  Dublin. 

In  the  campaign  for  the  relief  of  General  Gordon  in  1884,  Colonel  Sir  Charles 
Wilson  was  appointed  Deputy  Adjutant  and  Quartermaster-General  of  the  Head- 
quarters Stafi:  He  was  present  at  the  principal  actions  of  the  campaign,  and  when 
Sir  Herbert  Stewart  was  wounded,  he  succeeded  to  the  command  of  the  Desert 
Column.  After  the  action  at  Metemmeh,  he  made  a  bold  attempt  to  communicate 
with  General  Gordon.  Starting  by  steamer,  with  a  few  British  soldiers  and  less 
than  two  hundred  Sudanese,'  he  fought  his  way  to  Khartum,  only  to  find  that 
the  gallant  Gordon  had  been  already  killed. 

For  these  services  he  received  the  thanks  of  the  Government  and  a  K.C.B. 
Colonel  Sir  Charles  Wilson  rejoined  the  Ordnance  Survey  at  Dublin  in  1885,  and 
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in  November,  1886,  he  was  appointed  Direotor-G^neral  of  the  Ordnance  Sorrey,  in 
snocession  to  Colonel  R.  H.  Stotberd,  o.b.,  b.e.  He  took  over  charge  of  the  Ordnance 
Survey  at  a  very  anxions  and  critical  period.  The  Cadastral  Survey  of  Great 
Britain  was  approaching  completion,  and  revision  had  not  yet  been  authorized. 
The  future  of  the  Ordnance  Survey  was  very  uncertain,  and  this  uncertainty  had 
naturally  unsettled  the  staff,  and  there  was  a  good  deal  of  discontent.  Sir  Charles 
Wilson  tackled  the  difficulties  which  confronted  him  with  ability,  boldness,  and 
judgment.  He  obtained  authority  in  1887  to  revise  the  Survey  of  Ireland  on  the 
1 :  2500  scale,  instead  of  the  6-inch  scale,  and  a  similar  revision  of  Yorkshire  and 
Lancashire  and  of  the  south  of  Scotland,  which  so  far  had  only  been  surveyed  on 
the  6-inch  scale,  was  prosecuted  vigorously  by  him.  It  was  during  his  tenure  of 
office  that  the  revision  of  both  large-scale  and  small-scale  maps  of  the  Ordnance 
Survey  was  authorized.  The  large-scale  revision  was  hardly  commenced  during 
his  tenure  of  office,  but  the  revision  of  the  1-inch  maps,  some  sheets  of  which  had 
not  been  revised  for  sixty  or  seventy  years,  was  undertaken  independently  of  the 
large*  scale  maps,  and  this  revision,  the  arrangements  for  which  were  made  under 
his  supervision,  made  considerable  progress  during  his  time.  It  was  due  to  the 
arrangements  he  initiated  that  the  Ordnance  Survey  maps  are  now  always  to  be 
had  reasonably  up  to  date. 

Sir  Charles  Wilson's  administration  of  the  Ordnance  Survey  entitles  him  to 
rank  as  one  of  the  ablest  heads  of  that  department  He  was  an  able  administrator, 
and  a  clear  and  vigorous  writer.  He  was  always  considerate  to  those  under  him, 
took  great  interest  in  their  welfare,  and  spared  no  trouble  to  further  their  interests. 
He  gained  the  esteem  and  confidence  of  all  who  served  under  him. 

He  was  given  the  temporary  rank  of  major-general  in  1893,  and  the  permanent 
rank  in  189^  and  shortly  after  vacated  his  appointment  as  Director-General  of  the 
Ordnance  Survey  to  the  regret  of  all  who  had  served  under  him. 

He  was  not  allowed  to  b^  long  unemployed,  as,  early  in  1895,  he  was  appointed 
Director-General  of  Military  Education,  a  post  he  held  until  his  retirement  nnder 
age  rules  in  1898. 

After  his  retirement  he  continued  to  take  a  keen  interest  in  the  work  of 
Palestine  exploration,  and  besides  acting  as  chairman  of  the  Exploration  Fund,  he 
wrote  a  good  deal  on  the  subject,  and  naade  a  visit  to  the  Holy  Land.  He  also 
retained  his  interest  in  the  R.G.S.,  although,  owing  to  his  living  out  of  London,  he 
found  it  necessary  to  resign  his  seat  on  the  Council.  From  1872  onwards  he  had 
served  frequently  on  the  Council,  and  was  for  many  years  a  Vice-President  of  the 
Society. 

A  man  of  great  ability  and  of  very  varied  attainments,  but  withal  extremely 
modest  and  retiring,  he  gained  the  regard  and  affection  of  all  who  knew  him,  and 
his  loss  will  be  regretted  by  many  Fellows  of  the  Society  and  by  many  in  the 
country  generally  who,  although  not  knowing  him  personally,  knew  and  admired 
the  splendid  work  he  had  done.  His  funeral  was  attended  by  representatives  of 
the  B.G.S.,  the  War  Office,  the  Palestine  Exploration  Fund,  and  by  many  friends. 

D.  A.  J. 


Admiral  Sir  W.  J.  L.  Wharton,  KC.B.,  F.R.S. 

William  James  Lloyd  Wharton,  second  son  of  the  late  Mr.  Robert  Wharton, 
County  Court  Judge  of  York,  was  born  in  London  on  March  2, 1843.  Educated 
at  Bumey's  Academy,  Gk)sport,  he  entered  the  Royal  Navy  in  August,  1857. 
Passing  in  seamanship  for  the  rank  of  lieutenant  on  January  13,  1863,  he  was 
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appointed  acting-lieutenant  of  H.M.S.  Jason  on  October  26, 18649  ^ncL  returned  to 
England  in  that  ship  towards  the  close  of  the  year»  when  he  completed  the  neces- 
sary examinations  in  gunnery  and  navigatioD,  in  which  he  acquitted  himself 
brilliantly,  being  awarded  the  Beaufort  Testimonial  for  passing  the  best  examination 
of  his  year  in  mathematics  and  nautical  astronomy.  Confirmed  in  the  rank  of 
lieutenant,  March  15, 1865,  he  was  appointed  to  H.M.  surveying  vessel  Gannet  on 
the  North  American  and  West  Indian  stations,  where  hereceiyed  the  commendation 
of  the  Board  of  Admiralty  for  the  zeal  displayed  by  him  on  the  work  performed  in 
the  Bay  of  Fundy.  The  ability  and  industry  shown  by  Lieut.  Wharton  while 
serving  in  the  Gannet,  as  well  as  the  distinction  he  had  gfdned  in  passing  his 
examinations,  aroused  the  interest  of  the  commander-in-chief,  Yice-Admiral  Sir 
James  Hope,  who,  on  hoisting  his  flag  at  Portsmouth,  nominated  him  as  his  flag- 
lieutenant.  While  so  employed ^he  wrote  *  The  History  of  H.M.S.  Victory*  On 
Sir  J.  Hope  jstriking  his  flag,  he  was  promoted  to  commander,  March  2, 1872,  and 
the  following  month  was  appointed  to  the  command  of  H.M.  surveying  vessel 
Shearwater^  first  on  the  Mediterranean  station,  and  afterwards  on  the  east  coast 
of  Africa.  In  the  Mediterranean  his  work  was  chiefly  distinguished  by  a  valuable 
contribution  to  science  in  the  form  of  an  investigation  of  the  surface  and  under- 
currents in  the  Bosphorus,  setting  at  rest  the  many  controversies  respecting  the 
flow  of  water  from  the  Black  sea  to  the  Sea  of  Marmora.  In  June,  1876,  he  com- 
missioned the  Favm  for  surveying  service  in  the  Mediterranean,  Red  sea,  East  Coast 
of  Africa,  and  Sea  of  Marmora.  Daring  a  prolonged  commission  of  four  and  a  half 
years,  whilst  exacting  the  utmost  each  individual  was  capable  of  giving  to  the 
service,  he  nevertheless  endeared  himself  to  all  under  his  command.  A  large 
amount  of  valuable  work  was  accomplished,  and  on  the  conclusion  of  the  survey  of 
the  Sea  of  Marmora,  he  and  his  officers  received  an  expression  of  their  lordships* 
approbation.    He  was  promoted  to  captain,  January  29, 1880. 

During  an  interval  of  leisure  following  the  Favm'a  commission.  Captain  Wharton 
published  *  Hydrographical  Surveying,'  which  was  at  once  recognized  as  the 
standard  work  on  the  subject. 

In  March,  1882,  he  commissioned  H.M.S.  Sylvia  for  surveying  service  in  the 
river  Plata  and  Straits  of  Magellan,  and  after  two  seasons  in'  the  inhospitable 
climate  and  dangerous  waters  of  the  western  part  of  the  Straits  of  Magellan,  he 
returned  to  England  to  assume  the  duties  of  hydrographer  on  August  1, 1884,  at 
an  age  younger  than  that  of  any  officer  who  had  held  that  responsible  position. 

Wharton's  administration  of  the  hydrographical  department  of  the  Admiralty 
continued  uninterruptedly  for  twenty  years  with  constantly  increasing  credit,  and 
to  the  great  advantage  of  our  own  navy  as  well  as  to  the  whole  maritime  world. 
During  this  period  the  number  of  chart  plates  was  largely  increased,  and  the 
number  of  charts  printed  annually  for  the  fleet  and  for  sale  to  the  public  multiplied 
•threefold.  Gifted  with  an  extraordinary  capacity  for  work,  he  never  spared 
himself;  the  sound  judgment,  breadth  of  view,  and  wide  scientific  attainments 
constantly  brought  to  bear  upon  the  infinite  variety  of  subjects  with  which  he  was 
daily  called  upon  to  deal,  secured  for  him  the  respect  and  confidence  of  successive 
Boards  of  Admiralty.  An  especial  characteristic  was  the  readiness  with  which  the 
mass  of  information  he  had  acquired  on  all  sorts  of  subjects  was  available  on  the 
spur  of  the  moment.  Scientific  subjects  of  whatever  nature  bearing  on  hydrography 
always  claimed  his  attention,  and  in  1886  he  was  elected  a  Fellow  of  the  Boyal 
Society,  serving  on  its  council  from  1888  to  1889,  again  from  1895  to  1897,  and, 
being  again  elected  in  1904,  was  a  member  until  his  death. 

As  Fellow  of  the  Boyal  Astronomical  Society,  as  well  as  of  the  Royal  Geo- 
graphical Society,  as  Vice-President  of  the  latter,  and  member  of  numerous 
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committees,  he  did  work  only  less  important  than  his  official  work  at  the 
Admiralty.  He  contributed  to  the  literature  of  the  Royal  Society  an  inyestigation 
of  the  great  waves  produced  by  the  eruptioDS  of  Krakatoa  in  1882,  and  in  1893  he 
edited  the  'Journal',  of  Captain  Cook  daring  his  first  voyage  round  the  world. 
At  the  meeting  of  the  British  Association  at  Oxford  in  1894,  he  presided  over 
Section  E.  The  investigation  of  the  origin  and  formation  of  coral  reefs  was  a 
subject  of  especial  interest  to  him,  and  he  advanced  a  theory,  based  upon  the 
results  of  surveys  of  large  numbers  of  these  reefs,  that  the  effect  of  wave-aotion 
was  mainly  accountable  for  the  striking  uniformity  of  depth  so  frequently  met 
with  over  the  interior  of  coral  banks  in  the  open  ocean,  showing  that  wave-action 
in  the  open  ocean  extetnled  to  greater  depths  than  was  hitherto  considered  possible. 

Keenly  interested  in  the  project  for  Antarctic  exploration,  he  took  a  very 
active  part  as  a  member  of  the  joint  committee  of  the  Royal  Society  and  Royal 
Geographical  Society  appointed  to  organize  it.  He  was  placed  on  the  retired  list 
in  1891,  in  accordance  with  the  regulations  respecting  non-service  at  sea.  Pro- 
moted to  rear-admiral  on  January  1,  1895,  on  the  Queen's  birthday  that  year  he 
was  nominated  C.B.  On  the  occasion  of  the  Diamond  Jubilee,  in  1897,  he  was 
created  E.C.B. 

On  July  31, 1004,  Sir  William  Wharton  resigned  the  office  of  hydrographer.  In 
July  last  he  accepted,  with  some  hesitation,  the  reiterated  invitation  to  go  out  to 
South  Africa  with  a  party  of  members  of  the  British  Association,  and  he  presided 
over  Section  E  at  Cape  Town.  Unfortunately,  he  fell  ill  on  the  return  journey 
from  the  Victoria  falls.  His  illness,  which  was  at  first  thought  to  be  a  chill, 
proved  to  be  enteric  fever,  complicated  with  pneumonia,  and  although  no  effort  was 
spared  to  eftect  his  recovery,  he  died  at  the  Observatory  at  Cape  Town  on 
September  29.  He  was  buried  at  the  naval  cemetery  at  Simon's  Town  on  October  1, 
with  naval  honours,  H.M.  the  King  being  represented  by  the  commander-in-chief 
of  the  station.  He  was  married,  in  1880,  to  Lucy  Georgina,  daughter  of  Mr. 
Edward  Holland,  of  Dumbleton,  in  Gloucestershire,  and  by  her,  who  survives  hiniy  he 
had  two  daughters  and  three  sons,  two  of  whom  are  now  serving  in  H.M.'s  NaTj. 

A.  M.  F. 


CORRESPONDENCE. 

Marco  Polo's  Travels. 

Paris,  54  Rue  Nicole,  November  12,  1905. 
On  my  return  from  South  Africa,  I  find  in  the  October  Journal  two  notes  from 
Major  P.  Molesworth  Sykes  regarding  Marco  Polo'd  travels.    I  have  not  time  at 
present  to  enter  fully  into  the  question,  which  I  shall  do  later  on,  but  I  may 
be  allowed  to  make  the  following  remarks. 

I  have  not  attached,  and  do  not  attach,  the  slightest  importance  to  the  neglect, 
it  is  not  supposed,  of  a  draughtsman  who  had  only  to  follow  the  author's  text.  When 
Major  Sykes  writes  that  "  the  fact "  that  Baghdad  was  not  more  important  than 
Tabriz  at  the  time  of  Marco  Polo's  voyage  outward^  say  1271, "  is  not  fully  proved," 
it  shows  that  he  has  not  studied  the  question.  Baghdad,  after  its  fall  in  1258,  did 
not  cease  immediately  to  be  **  rather  off  the  main  caravan  route."  I  shall  not  refer 
Major  Sykes  to  what  I  say  in  my  editions  of  *  Odorico'  and  *  Polo'  on  the  subject, 
but  to  the  standard  work  of  Ileyd,  *  Commerce  du  Levant,'  vol.  2,  pp.  77,  78.  The 
itinerary,  Tabriz,  Sultania,  Kashan,  Yezd,  was  the  usual  route  later  on,  at  the 
beginning  of  the  fourteenth  century,  and  it  was  followed,  among  others,  by  Pra 
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Odorico,  of  Pordenone.  Maroo  Polo,  on  his  way  to  the  Far  East^-you  muat  not 
forget  that  he  was  at  Acre  in  1271— could  not  have  crossed  Sultania,  \7hich  did 
not  exist,  as  its  building  was  commeDced  by  Arghiin  Khan,  who  ascended  the 
throne  in  1284,  and  was  continued  by  Oeldjaitu  (1304r-1316),  who  gave  the  name 
of  Snltania  to  the  city. 

With  regard  to  the  second  part  of  the  letter  of  Major  Sykes,  who  in  his  book 
wrote  that  "it  is  practically  certain  that  Marco  Polo  ended  these  unpleasant 
experiences  at  Tabas,"  I  am  quite  willing  to  accept  the  new  and  highly  probable 
theory,  founded  on  personal  experience,  that  "  it  is  almo9t  certain  that  Ser  Marco 
travelled  to  Tun,  as  Tabas  falls  to  the  west  of  the  main  route."  Cf.  Curzon's  map 
of  Persia. 

Henbi  Cordier. 


**  The  NUe  in  1904." 

A  loug  absecce  from  home  has  prevented  me  from  answering  at  an  earlier  date 
the  criticism  of  my  book,  *  The  Nile  in  1904,'  by  Captain  H.  G.  Lyons,  in  Juno  of 
this  year. 

The  first  criticism  runs  thus — 

"Lado  is  taken  as  447  metres  instead  of  465,  but  no  reason  is  given  for 
preferring  the  lower  value." 

On  page  14  of  my  book  is  the  following  :— 

"4.  The  Slopes  and  Velocities  of  the  Nile  in  its  Different  Beaches, — Table  II.  of 
Appendix  B  and  Plate  If.  comprise  all  the  information  available  under  this  head 
which  I  have  been  able  to  collect.  For  the  slopes  I  have  adopted  the  following 
data : — 


"R.  L.  of  liOke  Victoria 

,..    1129  metres  above  mean  sea 

„       Fowera 

..     1060            „              V 

„       Lake  Albert... 

..      680 

„       Khartum  (flood)      . 

..      380 

"  From  Khartum  to  Wady  Haifa  I  have  adopted  the  generally  accepted  levels 
of  the  original  Sudan  railway  survey.  From  Wady  Haifa  to  the  sea  I  have  levelled 
myself.  Upstream  and  downstream  from  the  adopted  levels  I  have  carried  the 
levels  by  the  aid  of  slopes  calculated  from  velocity  and  hydraulic  mean-depth  data. 
It  seems  to  me  absurd  to  adopt  a  level  for  Lake  Cboga  50  metres  above  that  for 
Fowera,  and  then  to  add,  that  in  the  140  kilometres  between  the  two  places  the 
Victoria  Nile  has  a  gentle  slope,  wide  bed,  and  gentle  velocity." 

The  second  criticism  is  as  follows  : — 

"The  rainfall  of  the  basin  is  very  superficially  dealt  with,  considering  its  im^ 
portance  and  the  largo  increase  of  data  in  the  last  ten  years.  Several  errors  are  due 
to  this,  and  the  basin  of  the  Blue  Nile  in  Abyssinia  is  credited  with  a  good  rainfall 
throughout  nine  months  of  the  year,  which  is  probably  based  on  that  of  Adis 
Abeba  on  the  eastern  escarpment ;  but  all  over  the  tableland  there  is  a  sharply 
defined  period  of  four  months,  only  extending  to  five  in  the  more  southern  parts." 

On  page  19  of  my  book  is  the  following  : — 

"  The  Abyssinian  part  of  the  catchment  basin  of  the  Blue  Nile  enjoys  a  good 
rainfall  throughout  nine  months  of  the  year  from  February  to  October,  with 
generally  heavy  rain  between  May  and  September,  and  very  occasionally  in  October. 
The  rainfall  here  may  be  taken  as  1*25  metre  per  annum.  In  the  plains  of  the 
eastern  Sudan  traversed  by  the  lower  reaches  of  the  Blue  Nile  and  the  Atbara  the 
rainfall  is  very  much  lighter,  and  may  be  considered  as  30  centimetres  between  July 
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and  September ;  fairly  constant  and  heayier  in  the  south,  and  very  inconstant  and 
lighter  in  the  north.  The  Atbara  and  its  tributaries,  in  their  upper  reaches  on  the 
northern  slopes  of  Abyssinia,  have  rain  from  May  to  the  end  of  August,  and  oc- 
casionally into  September.  There  are  great  fi actuations  in  the  rainfall.  The 
mean  annual  rainfall  may  be  taken  as  75  centimetres." 

The  Italian  meteorologists  supplied  me  very  kindly  with  full  information  about 
the  rainfall,  and  I  had,  moreover,  accounts  of  various  travellers.  When  ordinary 
and  heavy  years  of  rainfall  succeed  to  the  extraordinary  low  rainfall  of  the  last 
seven  years  (1899-1905),  Captain  Lyons  may  find  that  I  am  Dearer  the  truth  than 
he  18. 

The  next  mistake  Captain  Lyons  found  is  the  following  : — 

"  The  regulating  action  of  Albert  lake  is  said  to  be  such  that  the  floods  of  the 
Victoria  Nile  are  delayed  five  months  in  their  passage  down  the  Bahr  el  Jebel ; 
but  this  seems  to  be  an  assiunption  based  on  the  maximum  level  of  the  lake  bdug 
reached  in  December,  while  the  Victoria  lake  is  usually  highest  in  June.  The 
efifect  of  the  rainfall  of  this  region  has,  however,  been  misunderstood.  The  dis- 
charge of  the  Victoria  Nile  after  passing  through  Lake  Choga  becomes  practically 
a  constant  amount,  and  it  is  the  rainfall  on  the  hills  north  of  Foweira  which  causes 
the  flood  in  the  lower  reaches  near  the  Murchison  falls.  This  rainfall  begins  about 
June  and  ends  in  October,  while  at  the  south  end  of  the  Albert  lake  it  is  heaviest 
in  May  and  November,  so  that  the  combined  effect  is  to  produce  a  rise  in  the 
Albert  lake,  and  at  Wadelai  from  May  to  December." 

I  had  stated  on  page  30— 

"  A  reference  to  Plate  V.  will  show  how  great  is  the  regulating  effect  of  Lake 
Albert  on  the  Nile.  Owing  to  the  fact  that  an  increase  in  the  discharge  of  the 
Victoria  Nile  cannot  pass  down  the  Albert  Nile  before  the  whole  area  of  Lake 
Albert  has  risen,  the  floods  of  the  Victoria  Nile  are  delayed  nearly  five  months  in 
their  passage  down  the  Albert  Nile;  a  rise  of  one  metre  on  Lake  Albert  meaning 
an  increased  cube  of  4,500,000,000  cubic  metres.  If  this  takes  place  in  one  year, 
it  represents  an  increased  discharge  of  150  cubic  metres  per  second  irrespective  d 
what  passes  down  the  channel  of  Lake  Albert." 

Here  Captain  Lyons  follows  Sir  William  Garstin ;  but  with  all  deference  to  Sir 
William's  opinion,  I  cannot  but  think  that  I  am  right  I  base  my  decision  on 
pUte  v.,  supported  by  Tables  XXIV.,  XXV.,  XXVII.,  and  XXVilL  If  Captain 
Lyons  was  as  accustomed  as  I  am  to  examine  all  gauges  with  previoosly  prepared 
discharge  tables,  he  would  write  with  very  much  less  assurance.  The  discharge 
tables  XXVII.  to  XL.  represent  a  twelvemonth's  hard  work,  and  are  one  of  ^e 
great  features  of  my  book.  A  man  needs  to  be  a  ripe  hydraulic  engineer  to 
appreciate  these  tables. 

The  next  criticism  is  as  follows : — 

*'  In  discussing  the  Bahr  el  Jebel,  or  the  Albert  Nile,  as  Sir  W.  Willcocki 
would  prefer  to  call  it,  he  states  that  the  said  region  is  flooded  by  the  Sobat  flood  to 
a  depth  of  3  metres,  which  would,  indeed,  give  a  vast  quantity  of  water  temporarily 
stored.  But  if  the  water-slope  between  Lake  No  and  the  Sobat  is  considered,  it 
will  be  found  that  a  rise  of  about  2  metres  in  the  Sobat  will  produce  the  flood  slope 
in  the  White  Nile  above  it ;  and  in  1903  the  Sobat  rose  in  all  3*5  metres,  causing 
thus  a  rise  in  the  water*level  at  Lake  No  of  about  1*5  metre,  or  about  1  metre  abofe 
its  banks,  which  agrees  well  with  observations  made  by  a  survey  party  in  Septem- 
ber. If  now  the  slope  of  the  Bahr  el  Jebel  be  considered,  it  will  be  seen  that  the 
flooding  due  to  the  Sobat  must  soon  disappear  upstream,  though  its  effect  will  be 
more  pronounced  in  the  Bahr  el  Ghazal,  where  the  slope  is  less,  and  it  is  probably 
the  main  factor  in  producing  there  the  late  maximum  in  December  which  Dyt 
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noticed.    Sir  W;  Garatin's  sectioDs  of  the  Bahr  el  Jebel,  ^omeof  which  «re  repfo- 
duced  in  thU  book,  do  not  show  any  such  inundation  effect."      ,       .   , 
.     In  Sir  William  Garstin'a  •  Report  on  the  Baain  of  the  Upper  Nile'  (p.  119), 
there  is  the  following : — 

"The  average  depth  of  water  over  these  swamps  during  flood  is  %  metres;  and 
in  high  floods,  like  that  of  1903,  is  as  much  as  3  metres." 

I  have  no  doubt  that  Sir  William  knew  what  he  was  writing  about,  after  haying 
four  times  visited  the  locality, 

W.  WiLLOOGKS.      < 
Cairo,  November  10, 1905. 


MEETINGS  OF  THE  BOTAL  6E06SAPHICAL  SOCIETT, 
SESSION  1905-1906. 

First  Meeting,  November  6,  1906.— The  Eight  Hon.  Sir  George  T.  Goldie, 
K.G.M.G.,  D.C.L.,  LL.D.,  F.B.S.,  President,  in  the  Chair. 

'Ehiicnovs:— Lieut,' Colonel  E,  IT.  OorgeSy  B.8,0,  (Ist  Batt,  K,  A.  Bifles) ; 
Colonel  B.  C.  Hellard,  B.E,;  Captain  Frederick  William  Kershaw,  B.N.B.; 
Leonard  W,  King ;  John  Leckie  ;  Joseph  W,  J.  Lee ;  Allan  C.  Parsons ;  Captain 
Arthur  Hart  Synnot,  D.S.O,  (East Surrey  Begt,);  Bev.  J,  Anderson  Watt;  Arthur 
Hamilton  Welbum, 

Reobkt  Deaths. 

In  opening  the  session  of  1905-6,  the  President  remarked  on  the  exceptional 
losses  that  geography  and  the  Society  hid  sustained  through  death  during  the  four 
months'  recess.  Foremost  was  that  of  Elisee  Heclus,  one  of  the  greatest  geo- 
graphers that  France,  or  indeed  the  world,  had  produced.  His  colossal  work, '  La 
Geographic  Universelle,'  stood  alone  as  regards  its  matter,  its  method,  its  manner. 
It  might  be  that  no  statae,  no  memorial,  would  be  raised  to  the  memory  of  this 
remarkable  man,  owing  to  his  extreme  political  views  having  divided  him  so  widely 
from  the  directing  classes  of  his  own  country ;  but  he  needed  no  such  memorial. 
He  had  left  behind  him  in'his  '  Geographic  Universelle '  a  monument  more  durable 
than  bronze,  and  his  work  would  live  when  the  social  and  political  controversies  of 
the  nineteenth  century  had  passed  into  the  limbo  of  bygone  generations*  Shortly 
after  his  death,  there  passed  away  a  man  of  a  very  different  type.  Baron  von  Kicht- 
hofen,  the  widely  and  deeply  respected  President  of  the  Berlin  Geographical 
Society,  an  ofBce  which  he  had  filled  with  notable  usefulness  and  distinction  for 
many  years.  His  work  on  China  was  everywhere  recognized  as  the  highest 
authority  on  the  geology  and  geography  of  that  country.  Of  a  still  more  different 
type  from  either  of  the  above  was  M.  Savorgnan  de  Brazza;  a  Roman  by  birth,  who 
had  entered  the  French  navy,  and  who,  like  so  many  naval  ofQcers,  British  and 
American  as  well  as  French,  had  become  a  daring  and  distinguished  explorer.  But 
M.  de  Brazza's  fame  rested  on  a  later  phase  of  his  life  as  the  practical  founder  of 
the  French  Congo.  One  incident  in  his  career  which  he  (the  President)  had  never 
seen  recorded,  but  which  M.  de  Brazza  had  related  to  him  a  few  years  after  it 
occurred,  might  be  of  interest.  When  M.  de  Brazza  left  Paris  for  Africa,  before 
the  commencement  of  his  treaty-making  campaign  against  H.  M.  Stanley  in  the 
basin  of  the  Congo,  his  real  instructions  were  to  proceed  to  the  lower  Niger  and 
carry  out  a  similar  work  there,  and  it  was  only  jast  before  he  left  Lisbon  that  he 
received  telegraphic  instructions  from  Paris  to  proceed  instead  to  the  Congo.  As 
at  that  time  the  British  company  formed  to  secure  Nigeria  to  Britain  was  in  its 
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infanoy,  md  enjojei]  no  support,  but  a  good  deal  of  obstruction,  from  the  Britiah 
GoTemment,  it  could  not  then  have  redsted  a  strong  national  moTement  from 
France,  and  if  M.  de  Brasea's  original  instructions  had  been  adhered  to,  the  historj 
of  a  large  section  of  tropical  Africa  would  have  been  altered.  M.  de  Brazst'i 
undying  datm  to  memory  as  a  geographer  is  based  on  the  great  number  of  valnaUa 
expeditions  carried  out  in  the  French  Oougo  and  neighbouring  regions  during  his 
administration  of  that  colony. 

The  President  finally  dwelt  at  some  length  on  the  serious  losses  wliicb  the 
Society  has  sustained  hy  the  death  of  distinguished  British  geographers,  all  of 
irhom  had  senred  on  the  Council  He  referred  to  the  yaloable  serrioes  rendered  to 
geography  by  the  late  Admiral  Sir  William  Wharton,  perhi^  most  widely  known 
as  Hydrographer  to  the  Admiralty  for  twenty  years,  and  by  the  late  (General  Sir 
Charles  Wilson,  who  served  for  four  years  with  conspicuous  ability  on  the  North 
American  Boundary  Commission,  but  whose  name  will  always  be  associated  with 
the  surreys  in  Jerusalem  and  Palestine.  Dr.  Blanford,  who  died  in  July  Uit, 
had  rendered  eminent  services  to  the  more  scientific  side  of  geography,  as  director 
of  the  (Geographical  Survey  of  India,  and  as  a  member  of  the  expeditions  in 
Persia  and  in  Abyssinia.  Last  of  all  there  was  Sir  John  Farquharson,  Sir  Cliarlei 
Wilson's  successor  as  director  of  the  Ordnance  Survey,  who  did  so  much  to  impro?e 
and  extend  the  maps  issued  by  that  department.  All  of  these  distinguished  ofiBoen 
had  filled  for  many  years  the  offices  of  vice-presidents  and  councillors  of  the  Boyil 
(Geographical  Society,  to  whose  Fellows  their  memories  were  endeared  by  thdr 
personal  qualities  no  lees  than  by  their  great  services  to  geographical  science. 

The  paper  read  was : — 

•*  Travels  in  the  Mountains  of  CJentral  Japan."    By  the  Rev.  Walter  Weston, 

H.A. 

RESEARCH  DEPARTMENT. 
ifovemher  13,  1 905.— Sir  Thomas  H.  Holdich,  k.c.m.g.,  K.ai.E.,  c.B.,in 
the  Chair. 

Cn  **  The  Next  Great  Arctic  Discovery."    By  Sir  Clements  Markham,  K.aB. 
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Additiam  to  the  lAbrwry. 

By  XDWABD  HBAWOOD,  M.A.,  Libn/Ham^  R.a.8. 

The  Ibllowing  abbievUtions  of  nomis  and  the  aiUeotiv«s  derived  ftom  tbm  mJ 

empk^  to  indicate  the  source  of  srtioies  from  other  publioations.    Qttofp^mm 

names  are  in  each  case  written  in  ftill  :— 
▲.  K  Academy,  Aoademie,  Akadtmie. 
Abh.  B  Abhandlongen. 
Ann.  s  Annals,  Aimales,  Ai»*^^*" 
B.  a  Bulletin,  boUettino,  Boletim. 
OoL  s  Colonies. 
Com.  SB  Conuneroe. 
a  B.  B  Comptes  Bendni. 
B.KErdkunde. 

G. «  Geography,  G^ographie,  Geogralla. 
Ges.B  GeseUsohaft 
L  s  Institute,  Institntimu 
Ii.  slivestiya. 
J.  s  JonmaL 
Jb.  S' Jahrbuoh. 

k.  n.  k.  B  kaiserUoh  nnd  kSniglioh. 
K.  B  Mittdlnngen. 


Mag.  s  MagaiinA. 
Mem.  (M^m.)  »  Memoirs,  Mteoiies. 
Met.  (miL)  s  Meteorologioal,  eto. 
P.  s  ProceediugB. 

Bev!  S^*«  Review,  Bevne,  Bivists. 

8.  B  Society,  Booi^t^  Selskab. 

So.  s  SdenoiKs). 

Bitab.  s  Sitiangsberioht 

T.  s  Transactions. 

Ts. »  Tydsohrift,  Tidskrift. 

V.  =  Verein. 

Yerh.  s  Yerhandlnngen. 

W.  s  Wissensohaft,  and  ooiapouadi. 

Z.  s  Zeitsohrift 

Zap.  s  Zapiski. 
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On  account  of  the  ambignitj  of  the  words  octavo,  quarto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.    The  size  of  the  Journal  is  10  x  6^. 

A  leleetion  of  the  works  in  thii  list  will  be  notieed  elsewhere  in  the  **  Jonmal." 

EITBOPE. 

Alps.  Jh.  Schweiz.  Alpenclub  40  (1904-1905) :  248-286.  Waber. 

Walliser  Berg-  nnd  Passnamen  yor  dem  XIX.  Jahrhnndert.  Von  A.  Waber. 
With  Maps  and  Illustration. 

Anstria-Hnngary.  Baedeker. 

Austria-Hungary,  inolnding  Dalmatia  and  Bosnia.  Handbook  for  travellers,  by 
K.  Baedeker.  Tenth  Edition.  Leipzig :  E.  Baedeker ;  London :  Dulau  &  Co. 
1905.  Size  6}  x  ^,  pp.  xviii.  and  468.  Maps  and  Flans,  Price  8m.  Presented 
by  the  Pv^lisher, 

Austria-Hnngary.         O.Z.  11  (1905):  18-38,  99-114, 193-217.  Schliiter. 

Das  osterreichisch-nngarische  Okkupationsgebiet  und  sein  EUstenland.  Eine 
geographische  Skizze.    Von  Dr.  O.  Schliiter.     With  Illustrations. 

Franoe— Botany.  B.S.  Languedoo.  O.  28  (1905) :  5-14.  Blane  and  Hardy. 

La  Oartographie  botanique  d^taiU^e  sur  les  environs  de  Montpellier  pris  comme 
exemple.    Par  L.  Blanc  et  M.  Hardy. 

Franee— Commnnieations.  CRCongrisS.franfaisesG.  2^  (190^);  126-146.  Franoonie. 
I.»e8  Voies  navigables  en  France.    Par  M.  J.  Franoonie. 

Franoe— Cote-d'Or.  C.  B.  141  (1905) :  227-229.  Martel. 

Snr  une  nouvelle  exploration  du  gouffre  du  Trou-de-Sou?i  (Cdte-d*Or).  Note  de 
E.  A.  Martel. 

France— Garonne.     C.R.  Congris.  8.  fran^aises  O.  24  (1904) :  209-221.  Gnenot. 

La  Navigation  de  la  Garonne  dans  les  temps  anciens.    Par  M.  Gurnet. 

France— Honnandy.     C.R.  Congris  8,  franfaises  G.  24  (1904) :  375-460.  Tnrqaan. 

Geographic  agricole,  ind||striellc,  commerciale  et  ^conomique  de  la  Seine-Inf^rieure, 
et  plus  particnli^rement  de  Tarrondissement  de  Bouen.    Par  M.  Turquan.    Maps. 

Franee — Horth-West  Coast.  Lemoine. 

C.R.  Congris  8,frangaises  G.  24  (1904) :  261-270. 
La  Marche  des  oonrants  de  mar^e  autonr  de  la  presqu'tle  du  Gotentiu.    Par  M.  G. 
Lemoine.     Charts. 

France— Horth-West  Coast.  C.B.Congrh  8,frangaisesG.%^(lW\):  270-275.  Parqnler. 
De  rinvasion  de  la  mer  sur  les  cotes  du  Cotentin.    Par  M.  Le  Parquier. 

France— Boman  Boads.    C.R.  Congrh  8.  frangaife*  G.  24  (1904) :  486-493.     Blarqnez. 
Kapport  sur  les  voies  romaines  de  la  France.    Par  A.  Blarquez. 

Franoe— South  Coast.  GUibus  87  (1905) :  149-151.  Bngell. 

Eine  DUnencrscbeinuug  an  der  provenzaliscben  Steilkiiste.  Von  Dr.  M.  C.  Engell. 
WiOh  Map  and  Illustrations. 

Germany.        IX.  Jahresb.  G.  Ges.  Grei/swald,  1903-1906  (1905) :  27-110.  Klose. 

Die  alten  Stromtaler  Yorpommerns,  ihre  Entstehung,  urspriingliche  Gestalt  und 
bydrographisc]ie  Entwickelung  im  Zuhammenhange  mit  der  Litorinaseukung. 
Von  H.  Klose.     With  Map  and  Plates. 

Germany— Berlin.  Baedeker. 

Berlin  and  its  Environs.  Handbook  for  Travellers  by  K.  Baedeker.  2nd 
Edition.  Leipsic ;  K.  Baedeker,  1905.  Size  6}  X  4J,  pp.  x.  and  248.  Maps  and 
Plans.    Price  3m.    Press-nted  by  Hie  Publisher. 

Germany— Fisheries.  Oliver. 

German  Sea-flshing  Industry  and  Trade.  Foreign  Office,  Miscellaneous,  No.  636, 
1905.    Size  10  x  6i,  pp.  20.     Price  l^d. 

Germany— Oder.    IX.  Jahresb,  Q.  Ges,  Grei/^wald,  1903-1905  (1905) :  201-213.   Beeoke. 
Die  Oderbank,  X.  Von  Swindemilnde.    Von  W.  Deecke.     With  Profile. 
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Otrmany — FonMraaia.  DMeko. 

JX  JahrtO),  G.  Oes.  Gr^ifwoaid,  1903-1905  (1905) :  170-200. 

Die  Beziehungen  der  Torpommenchen  Stadte  znr  Topographie  und  Geologic  ihrer 

Umgebung.     Von  W.  Deecke.     Wiihl?lan$, 
Italy— EiTw-utTigatioiL    B.8.G,  Italiana  6  (1905) :  536-548.         Baratta  and  others. 

A  propoBito  della  zona  delle  *'  BesultiTe  '*  e  dei  suoi  rapport!  eon  la  navigabiliik 

del  fiumi,  appnnti  del  M.  Baratta,  ed  osserrazioni  del  dott  G.  W.  Gaastalla  e  del 

prof.  G.  L.  Bertollni.     With  Maps. 

northern  Sarope— Sarthqnake.  Deecke. 

IX.  Jahretb.  G.  Ges.  Grie/twald,  1903-1905  (1906):  135-160. 
Das  ekandinayiflcho  Erdbeben  vom  23.  Oktober  1904  und  seine  Wirknngen  in  den 
siidbaltiBohen  Landem.    Yon  W.  Deecke.     With  Map. 

Horway— flora.  Hormaa. 

Xorgee  Arktiske  Flora.    I.  Speoiel  Plantetopografl.    2*^^  Del.     J.  M.  Norman. 

Kristiania  :  H.  Aschehong  &JCo.,  1900.    Size  10  x  7,  pp.  761-1487.    PreienUd  by 

the  Royal  UniverHty  of  Norway. 

A  systematic  list  of  plants,  with  a  statemeut  of  their  localities. 
Horway— Hamei.  Bygl^ 

Gamle  personuavne  i  Norske  stedsnayne.    Eftcrladt  arbeide  af  O.  Kygli.    Kns- 

tiana :  H.  Aschehong  &  Co.,  1901.    Size  10  x  6},  pp.  xii.  and  358.    PreBented  by 

the  Royal  University  of  Norway. 

Pyrenees— Forestry.    C.R.  Congrhs.  S.frangaites  G.  24  (1904):  167-179.  Onenot. 

La  d€?astation  des  for^ts  dans  les  Pyr^n^es.    Far  M.  Gnenot. 

Biusla— Mnrman  Coast.  Breitfois. 

Kurzer  Ueberblick  neber  die  TUtigkeit  der  wissenschaftlichen  Murmanexpodition, 
1898-1904.  Von  Dr.  L.  Breitfnss.  (Sender- Abdrnck  ans  den  *  Mitteilungen  des 
Deutsohen  Seeflscherei-Vereins/  No.  7-8,  1905.)   Size  10  x  7,  pp.  20.   Ilhutraiion: 

Bossia— Urals.  Zap.  Imp.  Bum.  67.9.  (OtfneraZ  (7.)  84 ;  Part  iii.  (1905) :  pp.  392.  XrotOT. 
Materials  for  the  Geography  of  the  Urals.    Oro-Hydrographical  Besearches  in  the 
Southern  Parts  of  the  Central  Urals.    By  P.  KrotoT.    [In  Bussian.]    Jlfap  and 
JUustrations. 

Switzerland.     VierteHjahre.  Naturforsoh.  Ge$.  Zurich  49  (1904) :  286-369.  Egli 

Beitrag  znr  Kenntnis  der  Hohlen  in  der  Schweiz.  Yon  P.  Egli.  With  Plan  and 
lUuatraiione. 

Switzerland— Lake  of  Lnoeme.    (?{o&u«  87  (1905) :  156-157.  Halbfass. 

Neuere  Untersuchungen  am  Yierwaldst'atter  See.    Yon  Prof.  Dr.  W.  Halbfase. 
Switzerland— Simplon.     C.R.  CongreM.  S.frangaiees  G.  24  (1904) :  181-197.        Ooegg. 

Le  Tunnel  du  Simplon  et  les  Yoies  d'aco^  italionnes.    Par  M.  B.  Goegg. 

TransylTanian  Alps.  Lehmaan. 

IX  Jahreeb.  G.  Ges.  Griefstoald,  1903-1905  (1905):  1-26. 
Schneeverhaltnisse  und  Gletsoherspuren  in  den  Transsylyanischen  Alpen.    Yon 
r.  W.  P.  Lehmann. 

United  Zingdom— Meteorology.  Mill. 

British  Bainfall,  1904.  ...  On  the  Distribution  of  Bain  oyer  the  British  Isles 

during  the  year  1904.  .  .  .  Compiled  by  Dr.  H.  B.  Mill.    London,  1905.    Size 

Sh  X  5},  pp.  88  and  280.    Maps,  Diagrams,  and  Plate.    Price  10s.    Presented  by 

Vr,  n.  R.  Mill. 
Among  the  original  articles  is  one  on  the  rainfall  of  Ben  Neyis. 
United  Kingdom— Meteorology.    Quarterly  J.R.  Met.  8.  31  (1905) :  229-287.  MUI. 

Bate  of  Fall  of  Bain  at  Seathwaite.    By  Dr.  H.  B.  Mill. 
United  Kingdom— Norfolk.    Geolog.  Mag.  2  (1905) :  307-403.  Bonney  and  HilL 

The  Chalk  Bluffs  at  Trimingham.    By  Prof.  T.  G.  Bonney,  d.sc,  and  Bey.  E.  Hill. 

With  Illustration. 

United  Kingdom— Orkney  and  Shetland.  Baddeley. 

Thorough  Guide  Scries,  Orkney  and  Shetland,  Tvith  approachejj  from  Edinburgh, 
Aberdeen,  Thurso,  and  the  Western  Highlands.  By  M.  J.  B.  Baddeley.  5th 
edition.  London  :  Dulau  &  Co.,  1905.  Size  6|  x  4 J,  pp.  yiii.  and  64.  Maps. 
Price  Is.  6d.  net.     Presented  by  the  Publisher. 
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United  Kingdom — Seotland,  Johntton. 

Place-Names  of  Scotland.    By  J.  B.  Johnston,  b.d.     2nd  edition.    Edinbnrgh : 
D.  Donglas,  1903.    Size  7}  x  5},  pp.  cxii.  and  308.    Price  68.  net 
Thia  work,  practically  the  only  attempt  yet  made  to  deal  in  a  oomprehensiye  way 

with  the  place-names  of  Scotland,  has  been  thoroughly  revised  in  this  edition  (the 

first  appeared  some  twelve  years  preyionsly),  many  corrections  haying  been  made  and 

snggestions  adopted. 

United  Kingdom— Wales.     Quartsrly  J.  Oeolog,  8.  61  (1905) :  608-640.         Feamsides. 
On  the  Geology  of  Arenig  Fawr  and  Moel  Llyfnant.    By  W.  G.  Pearasidea. 
WUh  Map. 

A8IA. 

Bastem  Asm.  J.B.  (John.  L  86  (1905) :  509-539.  Ireland. 

The  British  Empire  in  the  Far  East    By  A.  Ireland. 

India.  SeoUish  G.  Mag.  21  (1905) :  457-463.  Morrison. 

Some  geographical  pecnllarities  of  the  Indian  Peninsula.    By  G.  Morrison. 

India— Himalaya.  Hooker. 

Himalayan  Journals :  or,  Notes  of  a  Naturalist  in  Bengal,  the  Sikkim  and  Nepal 
Himalayas,  the  Khasia  Mountains,  etc.    By  Sir  J.  D.  Hooker.    London :  Ward, 
Look  &  Co.,  1905.    Size  10  x  6,  pp.  xxxii.  and  574.    3fap«,  Portrait,  and  IlluBtra- 
tion$.    Price  6«.    Presented  by  the  Publishers. 
A  page  for  page  reprint  of  the  **  Minerya  Library  "  edition,  though  on  larger  and 

stouter  paper.    The  weight  of  the  book  is  an  objection  in  its  latest  form,  and  many 

will  no  doubt  consider  the  cheaper  edition  preferable. 

India— Historical.  J.B.  Asiatic  8,  (1905):  437-449.  Yost. 

Saketa,  Sha-chi,  or  Pi-so-kia.    By  Major  W.  Yost     With  Map, 
On  the  identification  of  this  ancient  town,  which  lay  to  the  north  of  the  Ganges, 
between  Kanauj  and  Fataliputra  (Palina). 

India— Esjpntana.  /.  of  T,  Victoria  L  37  (1905) :  70-99.  Hendley. 

The  Rajputs  and  the  History  of  Rajputana.    By  Colonel  T.  H.  Hendley. 

Indo-Ohina.  Lepesqnenr. 

Soci^t^  Acad^mique  Indo-Ghlnoise  de  France.  La  France  et  le  Slam.  Par  I'arfait- 
Charles  Lepesqueur.  Paris  ;  Rouen :  L.  Me'gard,  1897.  Size  9^  X  6J,  pp.  90. 
Presented  by  the  Author. 

Indo-Cbina— Historical.     /.  B.  Asiatic  8.  (1905) :  485-511.  Oerini. 

The  Nagarakretagama  List  of  Countries  on  the  Indo-Chinese  Mainland  (aired 
1380  A.D.).    By  Colonel  G.  E.  Gerini. 

Japan— Tea.  C^^PP**] 

Toa  Culture  in  Japan.  (F.  O.,  Miscellaneous,  No.  637.)  Size  9J  X  6,  pp.  14. 
Price  Id. 

Korea— anelpart.  B.  American  0.8. 87  (1905):  396-408.  Hnlbort. 

The  Island  of  Quelpart.    By  H.  B.  Hulbert.     WUh  Map. 

Philippine  Islands.         P.  American  Philos.  8.  49  (1905) :  7-31.  MeUger. 

The  Filipino :  his  customs  and  character.     By  Dr.  J.  A.  Metzger.     Illustrations. 
Philippine  Islands.  

The  Fifth  Annual  Report  of  the  Philippine  Commission,  1904.  3  vols.   Washington, 

1905.     Size  9}  X  6,  pp.  (vol.  1)  xvi.  and  886,  (vol.  2)  xiv.  and  74G,  (vol.  3)  xvi. 

and  1080.    Maps,  Plates,  and  Diagrams. 

Bnssia— Caucasus.    Jb.  8chu>eiz'Alpenelub.  40  (1904-1905) :  193-217.  Fischer. 

Im  Kaukasus  1904.    Yon  Dr.  A.  Fischer,     ifith  Maps  and  lUtistrations. 

Bnssia—Oanoasns.  Contemporary  Bev.  88  (1905) :  21-35.  TTlar. 

The  Revival  of  Georgia.    By  A.  Ular. 
giam.  A  travers  le  Monde  11  (1905) :  261-262.  

La  nouvelle  Fronti^  Franco-Siamoise.     With  Map. 
Of.  note  in  the  September  number  (p.  331). 
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Tnzktj-^Arabia.  (Bev«y.) 

Trade  of  the  Hejaz  for  the  yean  1900-4.  Foreign  Offioe,  Annual,  No.  3483. 
Size  9i  X  6»  pp.  20.    Price  Hd. 

AimiOA. 

Cape  Oolony.  

Cape  of  Good  Hope.  Department  of  Agrionlture.  Ninth  Annual  Beport  of  the 
Geological  Commission.  1904.  Cape  Town,  1905.  Size  10  x  7i,  pp.  182.  Mapt 
andSeetionM, 

Cape  Verd  Iilandi.  P.  Zodog.  8.  (1905)  (1) :  170-186.  CrowUiid. 

The  (Ecology  and  Depositi  of  the  Cape  Verde  Marine  Fauna.    By  C.  Cropland. 

With  Maps  and  CharU, 
Congo  State.  Lanrent  and  Wildeman. 

Etat  Inde'pendant  du  Congo.   Mission.   Kmile  Laurent  (1903-1904).    Enumeration 

des  plantes  r^coltt^es  par  Emile  Laurent,  avec  la  collaboration  de  M.  Marcel 

Laurent,  pendant  sa  derni^  Mission  an  Congo,  par  E.  de  Wildeman.    Fasoioule  i. 

(pp.  1-112,  pi.  1-38).    Brussels,  1905.    Size  11)  X  8.    Pre9enUd  hy  the  Secretary, 

Finance  Department,  Congo  Free  State. 
Congo  State.  Quarterly  J.  Oeolog,  S.  61  (1905) :  641  660.    Pronmont  and  Howe. 

Notes  on  the  Geological  Aspeet  of  some  of  the  North-Eastern  Territories  of  the 

Congo  Free  State.    By  Q.  F.  J.  Preumont ;  with  Petrologioal  Notes,  by  J.  A. 

Howe.     With  Map  and  Plates. 

Congo  State. 

Notice  sur  TEtat  Inde'pendant  du  Congo,  public  par  .  .  .  rExp>8ition  UnlTerselle 
et  Internationale  de  Li^ge.  Bruxelles,  1905.  Size  11  X  7§,  pp.  204.  Illustrations 
and  Map. 

Egypt.  Boadnell. 

Survey  Department,  Egypt.  The  Topography  and  Geology  of  the  Fayum  Province 
of  Egypt.  By  H.  J.  L.  Beadnell.  Cairo,  1905.  Size  Hi  X  9,  pp.  102.  Maps 
and  Illustrations.    Presented  hy  Uie  Survey  Department,  Cairo.    [To  be  reviewed.] 

Kamonin.  Deutsch.  Kolonialblait  16  (1905) :  498-503.  Mtiller. 

Die  Manenguba-Expedition. 
See  note  in  the  Monthly  Record,  November,  p.  557. 
Morocco.  B.S.G.  UUe  44  (1906) :  123-132.  Segoniac. 

La  penetration  e'conomique  du  Sud  Marooain.    Extraits  d'un  Bapport  de  M.  le 

Marquis  de  Segonzac,  an  Comite  du  Maroe. 
Morocco.  Questions  Dipt.  20  (1905):  65-73.  Terrier. 

IjE  navigation  commerciale  an  Maroo.    Par  A.  Terrier.     With  Map. 
Morocco.  Nineteenth  Century  58  (1905) :  235-245.  Weir. 

An  Autumn  Wandering  in  Morocco.    By  T.  H.  Weir. 
Hile— Sudd.  /.  Linnean  S.  (Botany)  87  (1905):  51-58.  Broun, 

Some  Notes  on  the  "  Sudd"  Formation  of  the  Upper  Nile.    By  A.  F.  Broun.  . 
Adds  somewhat  to  our  knowledge  of  the  conditions  and  botanical  composition  of 
the  sudd  (of.  note,  ante,  p.  556). 

Bhodesla— ArchflBology.      Bep.  South  African  Association  (1904) :  519-525.  Hall. 

Inyanga  Fort.  A  Beport  of  an  Examination  of  these  Buins.  By  B.  N.  Hall. 
Plan. 

South  Africa.  Amencan  J.  8c.  20  (19(t5) :  107-118.  MeUor. 

The  Glacial  (Dwyka)  Conglomerate  of  South  Africa.  By  E.  T.  Mellor.  With 
Illuttrations. 

South  Afrioa— Geology.  Goritorphine. 

Bep.  South  African  Association  (1904):  145-181. 
The   History  of   Stratigraphical    Investigation    in    South    Africa.      By  G.  8. 
Corstorphine.     TaHe. 

South  Africa— KaUharL  SohSnland. 

Bep.  South  African  Association  (1904):   308-317. 
Biological  and  Ethnological  Observations  on  a  trip  to  the  North-East  Kalahari. 
September,  1903.     By  Dr.  S.  Schonland. 
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TraiifTMl— e«oloffj.  XyBaiton  amd  SalL 

Bep.  Souih  African  Auodation  (1904) :  182-196. 
The  Geological  Features  of  the  Diamond  Pipes  of  the  Pretoria  Diatrici  .  By  H. 
Eynaston  and  A.  L.  Hall.    Map  and  Illuatrations, 

West  AAriea.  BlydeiL 

West  Africa  before  Europe,  and  other  Addresses,  delivered  in  England  in  1901  and 
1903.  By  Dr.  E.  W.  Blyden.  With  an  Introduction  by  Oasely  Hayford.  London  : 
a  M.  Phillips,  1905.  Sixe  7}  x  5,  pp.  iy.  and  158.  Portrait  Price  3f.  6d.  net 
PretenUd  by  the  Author. 

The  views  here  put  forward  respecting  the  true  methods  of  dealing  with  the 
African  problem  are  eyidently  the  result  of  earnest  thought,  and  deserve  careful  con- 
sideration by  all  concerned  in  its  solution. 

West  AfUoa.  /.  Manclietier  G.8.  20  (1904) :  97-109.  MoBermott. 

The  Development  of  West  Africa.  By  the  Bey.  P.  A.  McDermott.  With 
JUuitrationi, 

HOBTH  AMBBIOA. 

Alaska.  B.  American  0.8.  87  (1905) :  468-479.  Brooki« 

The  Alaskan  Bange :  a  New  Field  for  the  Mountaineer.  By  A.  H.  Brooks.  With 
Map  and  lUuetraiioni. 

Alaska.  SmUhtonian  Miic.  Cott.  49  (No.  1584, 1905) :  pp.  118.  Maddren. 

Smithsonian  Exploration  in  Alaska  in  1904,  in  search  of  Mammoth  and  other  fossil 
remains.    By  A.  G.  Maddren.    Maps  and  lUuetratione. 
Noticed  In  the  Monthly  Becord,  November,  p.  558. 

Alaska.  U.8.  Geol,  8urv.,  B.  No.  250  (1905) :  pp.  64.  Martin. 

The  Petroleum  Fields  of  the  Pacific  Coast  of  Alaska,  with  an  Account  of  the 
Behring  Biver  Coal  Deposits.    By  G.  0.  Martin.    Mape  and  lUuiirationi. 

Alaska.  U£.  CM.  8urv.,  B,  No.  286  (1904) :  pp.  86.  Wright 

The  Porcupine  Placer  District,  Alaska.  By  C.  W.  Wright  Maps  and  lauttratiom. 

Alaska— Minerals.      U,8.  Geol,  8urv.,  B.  No.  259  (1905) :  pp.  196.    Brooks  and  others. 
Beport  on  Progress  of  Investigations  of  Mineral  Besources  of  Alaska  in  1904.    By 
A.  H.  Brooks  and  others.    Mape. 

Canada— Ctoologioal  Survey.  . 

Summary  Beport  of  the  Geologioal  Survey  Department  of  Canada  for  1904. 
Ottawa,  1905.    Sise  9)  x  6},  pp.  zzxviii.  and  392.    Mope,  Plane,  etc, 

Canada— HiatorieaL      T.B,8.  Canada,  Ser.  II.  10  (1904) :  Sect  2 :  223-238.         Suite. 
Badisson  in  the  North-West,  1661-63.    By  B.  Suite. 

Canada— Hew  Brunswick.  Bailey. 

T.B.8.  Canada.,  Ser.  II.  10  (1904) :  Sect.  4:  123-138. 
The  Ydcanic  Bocks  of  New  Brunswick.    By  Dr.  L.  W.  Bailey.    Plate, 

Canada— Haw  Brunswiek.  Oanong. 

T.B.8.  Canada,  Ser.  II.  10  (1904) :  Sect.  2 :  3-185. 
A  Monograph  of  the  Origins  of  Settlements  in  the  Province  of  New  Brunswick. 
By  Dr.  W.  F.  Gknong.    Map$. 

Canada— Borth-Sast  Coasts.  I^i^, 

8umm,  Bep.  OeoL  8urv.  Dep.  Canada  (1904)  :  122-143. 
The  Government  Expedition  to  Hudson  Bay  and  Northward  by  the  8.S.  Neptune, 
1903-04.    Geology  and  Natural  History.    By  Commander  A.  P.  Low. 
A  general  account  of  the  expedition  was  given  in  the  September  number  (pp. 
818—320). 

Canada— Ontario.      Summ,  Bep,  QecH,  8urv,  Dep,  Canada  (1904) :  225-228.       Hunter. 

Baised  Shorelines  along  the  Blue  Mountain  Escarpment    By  A.  F.  Hunter. 
United  SUtes— California.    Sierra  Club  B,  5  (1905) :  287-296.  Badd 

The  Tuolumne  Cation.    By  W.  F.  Bad^.     WHh  UluMiratione, 
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VBiUd  ttatat-OaUfoniia.    SJerra  Olui  B.  5  (1905) :  279-286.  WOmt 

Systematic  Asymmetry  of  CrettrLinea  in  the  High  Sierra  of  Oalifomia.    By  G.  E. 
Gilbert.     With  lUuitratioM, 

United  Statet— Hydrology.  

U.8.  Oeol.  8urv.,  WcUer-Sujfply  Paper,  No.  110  (1905) :  pp.  212. 
OontribntioDs  to  the  Hydrology  of  £a«tem  United  States.    1904.    Map  and  Ulw- 
tratiant. 

United  8Ute»— Indian  Territory.   U,8.  Geol  8urv.,  B.  No.  248  (1905) :  pp.  70.    Gannett. 

A  Gazetteer  of  Indian  Territory.    By  H.  Gannett. 
United  SUtei -Montana.     U.S.  Geol.  8wv.,  B.  No.  287  (1905) :  pp.  208.  Pirason. 

Petrography  and  Geology  of  the  Igneous  Books  of  the  Highwood  Mountains, 

Montana.    By  L.  V.  Pirsson.    Mapi  and  Plates. 

United  SUtes— Hew  Tork.    U.S.  Geol.  Surv.,  B.  No.  242  (1904) :  pp.  64.  Dale. 

Gteology'  of  the  Hudson  Biver  Valley  between  the  Hoosio  and  the  Einderhook. 
By  T.  N.  Dale.    Map$  and  Illuitrations. 

United  States— Oregon.     U.S.  Geol.  Surv,,  B.  No.  852  (1905) :  pp.  138.  BaaseU. 

Preliminary  Beport  on  the  Geology  and  Water  Besouroes  of  Central  Oregon.    By 
Israel  0.  Bussell.    Map$  and  lUuetraiione, 

United  States— 'Plaoe-names.      U.8.  Geol.  8urv.,  B,  No.  258  (1905) :  pp.  334.     Oaa&ett. 

The  Origin  of  Certain  Plaoe-names.    (2nd  Edition.)    By  H.  Gannett. 
United  SUtes— Surveys.     U.8.  Geol.  8urv.,  B.  No.  245  (1904) :  pp.  328.  Oannatt. 

Besults  of  Primary  Triangulation  and  Primary  Traverse,  Fiscal  Year  1903-04r. 

By  S.  S.  Gannett.    Map. 
United  States— Susquehanna.  Hoyt  and  Anderson. 

U.8.  Geol  8urv.,  Water  Supply  Paper  No.  109  (1905) :  pp.  216. 

Hydrography  of  the  Susquehanna  Biver  Drainage  Basin.    By  J.  C.  Hoyt  and  R. 

H.  Anderson.    3fap«,  Diagrame^  and  lUuitrations. 

United  States,  Washington.  Smith  and  Calkiiia. 

U.8.  Geol  8urv.,  B.  No.  285  (1904):  pp.  104. 
A  Geological  Beconnaissance  across  the  Oasoade  Bange  near  the  Forty-ninth 
Parallel.    By  G.  O.  Smith  and  F.  C.  Calkins.    Map  and  lUuetratione, 

OSHTBAL  AHD  SOUTH  AMEBIOA. 
Argantine  Bepublie.  Bio  and  Ach&TaL 

Geografia  de  la  Provincia  de  C<5rdoba.    Por  M.  E.  Bio  y  L.  Achival.    Two  vols. 

Buenos  Aires:   Gompaiiia  Sud- Americana  de  Billefces  de  Banco,  1904-5.    Sise 

11  X  7J,pp.  (vol.  l)xxx.  and  570;  (vol.  2),  vi.  and  670.    Preeented  by  the  Pub- 

liehera. 
Bolivia— Bailways.  Benavidea. 

Ferrooarriles  en  >Bolivia.    Estudio  (6  Proyecto)  para  su  construooion.    Por  E. 

Benavides.    La  Paz,  1904.    Size  7}  X  4),  pp.  16.    Map.    Presented  hy  the  Oficina 

Nacional  de  Inmigracion,  etc.,  La  Paz. 
Braiil— Amaion.  Oenealvea. 

The  Amazon.   Historical,  Chorographical,  and  Statistical  Outline  up  to  the  year 

1903.    By  Lopes  Goncalves.     First   edition.      New  York  :  H.  J.  Hanf,  1904. 

[In    Portuguese    and    English.]      Size   9 J  x  6,  pp.  (Portuguese)  x.  and    118 ; 

(English)  viii.  and  112.      lUmtrations.      Presented  by  the  Comul'General   for 

Brazil. 
Central  and  South  America.    B.  American  0.8.  87  (1905) :  461-468.  Smith. 

The  Economic  Importance  of  the  Plateaux  in  Tropic  America.    By  J.  Bussell 

Smith. 

Noticed  in  the  Monthly  Becord,  November,  p.  560. 
Batch  Guiana.     Bijd.  TaaU,  Land  en  Volkeak  Ned.-Indie  4  (1905) :  465-480.  CoU. 

Toegift  tot  de  "  gegevens  over  land  en  volk  van  Surinane."    Door  C.  van  Coll. 

(Met  naschrift  en  Bijlagen.    Door  G.  P.  Bouffaer.) 

Paraguay.  Rev.  Museo  La  Plaia  12  (1905) :  137-203.  Torres. 

La  Geografia  Fi'sica  y  Esf^rica  del  Paraguay  y  Misiones  (luaranies,  por  Don  F. 
de  Azara.    Examen  crftico  de  su  edicidn.    Por  L.  M.  Torres.     With  lUuetratiom. 
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South  Ameriea— Lake  TiUoae*.    B.  American  G.8.  87  (1905) :  449-460.         BaadeUer. 

The  Basin  of  Lake  Titioaoa.    By  A.  F.  Bandelier.     With  Map. 
West  Indiei.  B.  Qeolog,  8.  AmeHea  16  (1905) :  243-288.  HIU. 

Pel^  and  the  Evolution  of  the  Windward  Archipelago.    By  B.  T.  Hill.     With 

Map$  and  lUuttratiom, 

AT78TBALA8IA  AVD  PACIFIC  IILAHBI . 

Anftralatia.  Olover. 

Bound  the  World  Geographical  Handbooks.    II.  Australasia.    By  G.  L.  Glorer. 
.    London :  T.  G.  ft  E.  G.  Jack,  [nU  daUdl.    Siie  7x5,  pp.  78.    Map$  and  Biui- 

traUom.    Price  6d.    PruenUd  by  (he  PuUisherB. 

As  in  others  of  the  series,  the  treatment  of  the  subject  is  carried  out,  on  the  whole, 
on  suitable  lines,  but  the  limits  of  space  necessarily  preclude  any  detailed  elaboration. 

Auftralia—aiaeiatlon.  Waller  and  Maitland. 

Bcp.  AuMtralasian  Association  10  (1904):  613-619. 
Beport  of  the  Glacial  Committee.  (Beports  from  Messrs.  G.  A.  Waller  and  A.  Gibb 
Maitland.)    Map  and  Plate, 

Hew  Hebrides.       Bep,  Awiralaeian  Association  10  (1904) :  213-216.  Xawson. 

Preliminary  Note  on  the  Geology  of  the  New  Hebrides.    By  D.  Mawson.    Plates 

and  Section. 
Hew  Hebrides.  Bason. 

Beport  on  the  Trade  of  the  New  Hebrides.    By  Gaptain  E.  Bason.    London,  1905. 

(Cd.  2714).    Size  9J  X  6,  pp.  12.     Price  Id, 

Hew  Zealand— Olaoiation.  Bep,  AuUralasian  Association  10  (1904) :  189-205.  Andrews. 

Some  Interesting  Facts  concerning  the  Glaoiation  of  South- Western  New  Zealand. 

By  E.  C.  Andrews.    Plates,  etc. 
South  Australia— Kangaroo  Island.  Hallaok. 

Kangaroo  Island,  *  Adelaide's  Sanatorium '  (comprising  a  series  of  articles  written 

for  the  BegisUr  and  the   Observer).     By  E.  H.  Hallack.     Adelaide  :  W.  H. 

Thomas  &  Co.,  1905.    Size  7x6,  pp.  216.    Map  and  Illustrations. 

Tasmania.  Bep.  Australasian  Association  10  (1904) :  348-375.  Legge. 

A  Fhysiographical  Account  of  **  The  Great  Lake,**  Tasmania.    By  Colonel  W.  Y. 
Legge.    Map  and  Blustrations. 

Tasmania— Geology.    Bep.  Australasian  Association  10  (1904)  :  622-680.         [Waller.] 
Beport  of  Committee  for  Becording  Struchiral  Features,  such  as  important  Folds 
and  Faults  in  Australasia,  with  a  view  to  studying  the  Evolution  of  the  Australaaian 
Land  Surface.  Presents  a  report  by  G.  A.  Waller  on  the  West  Coast  of  Tasmania. 

Tasmania— Physiography.  Twelvetrees. 

Bep.  Australasian  Association  10  (1904):  210-212. 
Note  on  some  Axial  Lines  of  Eruption  in  Tasmania.    By  W.  H.  Twelvetrees. 

POLAB  BMI0H8. 

Antarctic— Soottiih  Expedition.  Bmoe  and  othan. 

Scottish  O.  Mag.  21  (1905) :  401-440. 
Some  Besults  of  the  Scottish  National  Antarctic  Expedition— (1)  Introduction, 
by  W.  S.  Bruce;  (2)  Bathymetrical  Surrey  of  the  South  Atlantic  Ocean  and 
Weddell  Sea,  by  the  same ;  (3)  Deep-Sea  Deposits  of  the  South  Atlantic  Ocean 
and  Weddell  Sea,  by  J.  H.  H.  Pirie,  b.8C.  ;  (4)  Meteorology,  by  B.  C.  Mossmann  ; 
(5)  Diego  Alvarez,  or  Gough  Island,  by  B.  N.  B.  Brown,  b.80.  With  Maps  and 
Illusirations. 
To  be  noticed  in  the  Monthly  Record. 

Arctic.  Peary. 

Snowland  Folk,  the  Eskimos,  the  Bears,  the  Dogs,  the  Musk  Oxen,  and  other 
dwellers  in  the  Frozen  North.    By  B.  E.  Peary  and  the  Snow  Baby.    London : 
Wells  Gardner  &  Co.,  [no<  dated}.    Size  lOi  x  8J,  pp.  98.    Illustrations.    Price  6». 
Presented  by  the  Publishers. 
Picturesque  sketches  of  the  dwellers  in  the  far  north,  eyidently  intended  for 

young  people. 
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Aretie.  Bev:  Q.  89  (1905) :  181*188. 

La  tribn  la  plus  Beptentrionalo  du  monde.  Par  G.  IiaolueiL  With  Map  and 
lUuitraiioM. 

Aretie.  B.G.8.  Paoifie  4  (8.  2)  (1905) :  pp.  16.  Load. 

To  the  Magnetic  Nortli  Pole.  The  Norwegian  Gjda  Expedition,  under  the 
Command  of  Boald  Amundsen.    By  Hon.  H.  Lund.     With  Map. 

Aretie.  American  J.  So,  19  (1905) :  333-840.  SfMBCff. 

On  the  Physiographio  Improbability  of  Land  at  the  North  Pole.  By  Dr.  J.  W. 
Spencer,    map,    Alto  Beparate  copy,  presented  by  the  Author. 

Greenland.  O.  Tidskri/t  9  (1887-88) :  73-75.  Eberlisu 

Sundet,  der  i  gamle  Dage  skal  have  gaaet  tynrs  over  Nordgr0nland.   Af  P.  Eberiin. 
On  troditionB  of  a  channel  leading  across  Greenland  from  east  to  west. 

XATHIKATIOAL  OSOeBAPHT. 
Tables.  DaTis. 

Requisite  Tables  containing  Tables  of  Logarithms  of  Numbers  (1  to  10,800), 
Sines,  Tangents,  and  Secants  to  fiye  places  of  decimals,  and  a  Special  Table  of 
liogarithmic  and  Natural  Haversines.     By  P.  H.  L.  Davis.     London:  J.  D. 
Potter,  1905.    Size  10  X  7,  pp.  vi.  and  178.    Pre$ented  by  the  PMieher. 
The  chief  point  in  which  these  tables  differ  from  those  in  common  use  consists  in 
the  adoption  of  five  places  of  4ecimals  instead  of  six,  the  compiler  laying  stress  on  the 
much  greater  facility  of  calculation  (especially  as  reg^ards  interpolation)  so  afforded, 
while  the  degree  of  accuracy  is  quite  sufficient  for  all  practical  purposes.    There  me 
one  or  two  minor  modifications,  such  as  the  use  of  distinctive  type  for  natural  numbavs 
and  logarithms. 

Tables.  U.8.  Ged.  8urv.,  B,  No.  884  (1904) :  pp.  812.         eannstt. 

Geographic  Tables  and  Formulas.    (2nd  Edition.)    By  S.  S.  Gannett 

Tables.  HaU. 

Tables  and  Cionstants  to  Four  Figures  for  use  in  technical,  phvsical,  and  nautioal 
computation,  and  adapted  to  the  requirements  of  Junior  Mathematical  Studenta 
Compiled  by  W.  HalL    Cambridge :  University  Press,  1905.    Size  9x6,  pp.  x. 
and  60.    Price  3«.  net.    Presented  by  the  PMiehere, 
A  handy  little  volume,  intended  both  as  an  introduction  to  larger  collections  of 

tables,  and  for  use  in  calculations  where  four-figure  accuracy  is  sufficient. 

PHTflOAL  AVD  KOLOUOAL  eXOeEAPKT. 

Climatology.  B.  American  0.8,  37  (1905) :  385-396.  Wftzd. 

The  Climatic  Zones  and  their  Subdivisions.    By  B.  De  C.  Ward.     WOh  Maps. 

Oeology— Bibliography.  

International  Catalogue  of  Scientific  Literature,  Third  Annual  Issue.  H. 
Geology.    London,  1905.    Size  81  x  51,  pp.  viii.  and  248.    Price  16$.  6d 

Geology— Bocks.        U.8.  Geol.  8urv.,  B,  No.  239  (1905):  pp.  216.  Leilli. 

Rock  Cleavage.    By  C.  K.  I^ith.    Platee,  etc. 
Oeomorphology .  American  J.  8c.  20  (1 905) :  1 19-124.  Olelaad. 

The  Formation  of  Natural  Bridges.    By  H.  F.  Cleland.     With  lUuetratione. 

Oeomorphology.  8ierra  Club  B.  5  (1905):  271-278.  Jobnsaa. 

The  Grade  Profile  in  Alpine  Glacial  Erosion.  By  W.  D.  Johnson.  Wiih 
Illustrations. 

Glaciers.  Orammsr. 

Ueber  Gletscherbewegung  und  Moranen.  Yon  H.  Crammer.  ('  Separat-Abdruck 
aus  dem  Neuen  Jahrbuch  fur  Mineralogie/  etc.  Jahrg.  1905.  Bd.  iL  pp.  33- 
42.)  Stuttgart :  E.  Schweizerbart,  1905.  Size  9x6.  Plate,  Presented  by  the 
Auihor. 

lee  and  Glaciers.  P.B.8.,  Ser.  A,  76  (1905) :  431-439.  aniaeks. 

The  Formation  of  Ice  and  the  Grained  Structure  of  Glaciers.  By  Prof.  G. 
Quincke. 
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Xmatologj.  Nautical  Mag.  7^  (1905):  5d%-697.  Tij. 

Ooean  Wayei.    By  W.  H-  Fry. 
Limnology.  Aoftois. 

Die  physikaliaohen  Eigeneohaften  der  Seen.    Von  Dr.  Otto  Freiherr  von  nnd  za 

Anfieas.    (Die  Wissenschaft,  Heft  4.)    Brannsohweig :  F.  Vieweg  ubcL  Sohn,  1905. 

Size  9x6,  pp.  X.  and  120.    Diagrams.    Price  3f. 

Limnology.  Wojoikow. 

Einige  Probleme  der  Seenkunde.  Yon  A.  J.  Wojeikow.  (Sonderadbraok  ans 
'' Zdtflctiriff  far  Oewasierhunde/'  Band  5.)   Leipzig:  N.  D.   Bize  10  x  7,  pp.  16. 

Meteorology  Monthly  Weather  Bev.  88  (1905):  147-148.  BarUeU. 

The  influence  of  email  lakei  on  local  temperature  oonditiona.    By  J.  L.  Bartlett 

With  Diagram. 
Meteorology.  Naturto.  Wocheneohrift  4  (1905) :  401-408.  Brttokner. 

Meer  and  Kegen.    Yon  Prof.  Dr.  R  Brfickner.     With  Diagrams. 
Meteorology— Sraporation.    Rep.  South  African  Astoeiation  (1904) :  121-141 .    Sntton. 

Besnlta  of  some  further  observationB  upon  the  Bate  of  Evaporation.    By  J.  R. 

Sutton. 

Oceanography.  Apitein. 

Plankton  in  Nord-  und  Ostsoe  auf  den  deutsohen  Terminfahrten.  1.  Teil. 
(Yolumina,  1908.)  Yon  Dr.  Apstein.  (Separatabdruok  aue:  WiBsenschaftliche 
Meeresunterrachungen,  herausgegeben  von  der  Eommiflsion  zur  Untersuohung 
der  deutsohen  Meere  in  Kiel  und  der  Biologisohen  Anetalt  auf  Helgoland.  Abt. 
Kiel.  N.F.  Bd.  9.)  Kiel,  1905.  Size  13  x  lOJ,  pp.  26  and  Ix.  Diagrams.  Pre- 
sented hy  Deutschen  Wisscnschaftlichen  Kommisnon  Intemat.  Meeres/orschung. 

Oeeanography.  Ekman. 

Ckmseil  Perm.  Int.  Exploration  Mer,  PM.  Circonstance,  No.  23  (1905) :  pp.  28. 
On  the  uee  of  insulated  Water-bottles  and  Keversing  Thermometers.    By  Y.  W. 
Ekmann.     With  lUuitratioM. 

Oceanography.        B.  MutHs  Oc^nog.  Monaco^  No.  39  (1905):  pp.  6.  Monaco, 

Sur  la  campagne  de  la  Princesse  Alice.  Note  de  8.  A.  8.  le  Prince  Albert  de 
Monaco. 

Oceanography.    B.  Mus^e  Oc€anograph.  Monaco,  No.  45  (1905) :  pp.  186.  Jonbin. 

Cours  d'Oo^mographie  fond^  k  Paris  par  8.A.8.  le  Prince  of  Monaco.  Le9onB 
faites  par  M.  le  Prof.  L.  Joubin.     With  iUmtrationa. 

Oceanography— Atlantic.  Knndsen. 

MeddeUlser  Komm.  Havunders^eUer  8.  Eydrografi  I.,  No.  6  (1905) :  pp.  14. 

Oontribution  to  the  Hydrography  of  the  North  Atlantic  Ocean.    By  Martin 

Knndsen.    Plates, 

Oceanography— Colour  Determination.  Thoolet. 

B.  Musfy  Oc^nograph.  Monaco,  No.  38  (1905) :  pp.  12. 

Etalonnage  d'une  lunette  colorim^trique  marine  pour  8.  A.  8.  le  Prince  de  Monaco. 

Par  J.  Thoulet.     With  Diagrams. 

Oceanography— Onrrents.  Pettenion. 

8vensk,  Sydrog.  Biolog.  Kom.  Skriftcr  2  (1905) :  pp.  16. 
On  the  influence  of  ice-melting  upon  ooeanio  circulation.    By  Dr.  O.  Pettersson. 
With  Charts  and  Sections. 
This  paper  has  appeared  in  the  Journal  (toI.  24,  p.  285). 

Oceanography— Currents.  Pettersson  and  Sandstrdm. 

Svensk,  Hydrog.  Biolog.  Kom.  Skriftcr  2  (1905) :  pp.  40. 
Ueber  die  Wahrscheinlichkeit  Ton  periodischen  und  unperiodisohen  8chwank- 
ungen  in  dem  atlantischen  8trome  und  ihren  Beziehungen  zu  meteorologischen 
und  biblogifichen  Phaenomenen.    Yon  O.  Pettersson.    I.  und  II.    With  Charts  and 
Diagrams. 

Beschreibung  zu  den  dynamischen  8chnitten  in  PI.  xiii.-xvi.  Yon  J.  W.  Sand- 
strom. 

Oceanography--Cnrrent8.  SandstrSm. 

Svensk.  Hydrog,  Biolog.  Kom.  Skriftcr  2  (1905) :  pp.  5. 
On  Ice-melting  in  8ea-water  and  Currents  raised  by  it    By  J.  W.  Sandstiom. 
With  Diagrams. 
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OeMaography— eaiei.    Contea  Enpil,  Mer,  PM.  Cire.,  No.  21  (1905) :  pp.  24.       fox. 
Od  the  determination  of  the  Atmospheric  Gaaet  dLMoWed  in  Sea-water.    C.  J.  J. 
Fox.     With  PlaU. 

Oeeanofraphy—Ovlf  Stream.    Ann.  HydrographieZZ  (1905):  814-320.  

Der  Oolfstrom  vom  10.  Mai  bia  znm  10.  Jnni  1904.     WUh  Diagrams 
Notioed  in  the  NoTomber  naml>er»  p.  564. 

Oceanographj— Indian  Oeean.  Oardiair. 

Nature  72  (1905) :  841-342 ;  7S  (1905) :  4^-44. 
Exploration  of  the  Indian  Ocean.    The  Percy  Bladen  Expedition  in  H.M.S.  Sealark 
See  notea  in  Monthly  Record  (anU^  pp.  561,  677). 

Oeeanographj— Inftmmant.  Pettamoa. 

Svensk.  Hydrog,  Biolog.  Kom,  Shrifter  2  (1905) :  p.  1. 
Der  Bifllar-Strommeaaer.    Yon  O.  Pettersaon.     WUh  Plate. 

Oeaanography— North  Sea.  Baibiaeli. 

Fannistiach-biologiBohe  Unieranchnngen  iiber  Amphipoden  der  Kordaee.  I.  TeiL 
Yon  Dr.  J.  Reibisch.  (Separatabdmck  ana :  Wiaaenachaftliohe  Meereannter- 
snchungen  .  .  .  Abt.  Kiel.  N.F.  Band  8.)  Kiel,  1905.  Siie  12)  X  10},  pp.  147- 
188.     Plate$. 

Pbyfieal  Geofraphy.  <?.Z.  11  (1905) :  249-268.  Peaek. 

Die  Phydonaphie  ala  Physiogeographie  in  ihren  Beziehnngen  zn  anderen  Winen- 
achaften.    Von  Albrecht  Penok.    aUo  $eparate  eopy  pre$ented  hy  the  Author. 

Pbyiical  Ctoography.    O.Z.  11  (1905) :  65-85, 134-145,  218-227.  Preek 

Die  wichtigsten  Ergebnisse  der  Erdgeacbichte.    Yon  F.  Freeh.    Mape  and  lUuslr. 
Pbytogeography.        Sitzh.  K.P.A.  W.  Berlin  (1905),  (1) :  180-231.  Bngler. 

Ueber  floriatiaobe  Yerwandtsobaft  iwiachen  dem  tropiacben  Afrika  und  Amerika. 

aowie  iiber  die  Annahme  einea  yerannkenen  braailianiBcb-ithiopiachen  Continents. 

Yon  A.  Engler. 

Noted  in  the  Monthly  Record,  Noyember,  p.  562. 
Phytogaography.  Science  81  (1905) :  789-790.  Sarahberger. 

Snggeationa  toward  a  Pbytogeographic  Nomenclature.    By  Dr.  J.  W.  Harah- 

berger. 

Phf  togeography.        Economic  P.R.  DMin  8.  1  (1904)  :  231-248.  Heaiy. 

Foreata :  Wild  and  Cnlti?ated.    By  Augnstine  Henry.    PUdes. 
Ad  excellent  preaentment  of  .the  principles  of  forest  growtb  and  the  factors  of 
importance  in  re-afforeatation. 

Phytogaography.  Sehvli. 

A.  Schnlz:  Ueber  Briquet's  xerothermiache  Periode.  (Sonderadbruck  aus  den 
Berichten  der  Dentachen  Botaniachen  Gesellachaft,  Band  22, 1904.)  Berlin,  1904. 
Size  9i  X  6i,  pp.  235-247.    PreienUd  hy  the  Author. 

BlTara.  B.  American  0.8.  37  (1905) :  154-156.  Johaaoa. 

The  Biological  Evidence  of  RiTcr  Capture.    By  D.  W.  Johnson. 
BiTor  Tamperatnraa.         Meteorolog.  Z.  22  (1905) :  241-248.  Karaer. 

Zur  Kenntnifl  der  Temperatnr  der  Alpenb'&che.    Yon  Dr.  F.  von  Kemer. 
Seismology.  Beitrdge  Oeophysik  7  (1905) :  379^10.  Harboe. 

Die  Fortpflanzungsgeschwindigkeiten  der  Erdbebenwellen.    Yon  Oberstleutnant 

E.  G.  Harboe. 

Speleology.  Kartsl. 

Sp^l^gie.  Par  E.  A.  Martel.  (Extrait  du  Manuel  d'Alpinisme.)  Tours,  [no< 
dated].    Size  6  x  4},  pp.  16.    Hfustratiom. 

Tides.  Darwin  and  Xagriai 

G.  H.  Darwin.  La  Marea  ed  i  Fenomeni  ooncomitanti  nel  Sistema  Solare.  Tra- 
duzione  italiana  di  G.  P.  Magrini  suUa  Seconda  edizionc  ingleae.  G.  P.  Magrini. 
Su  alcuni  studi  geofisici  speclalmente  italiani.  Appendioc  del  Traduttore.  Torino : 
Unione  Tipografioo-Editrice,  1905.  Size  8}  x  5},  pp.  xxiv.  and  440.  Map  and 
llluttrationB. 
This  translation  of  Sir  George  Darwin*8  well-known  work  has  been  made  with  the 

aQthor*8  concurrence,  and  embodies  many  additions  to  the  text  of  the  second  English 

edition. 
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AVTHBOPOGIOeftAPHT  AHB  HI8TOBI0AL  OIOUAFHT. 

Commercial  Oeomphy.  Piquet 

aB.  Congre$  SoeUl^ /ranfai$e$  de  O.  84  (1904) :  249-258. 
Etudes  Bur  lee  ports  et  zones  franohes.    Par  M.  E.  Piquet. 

Hiitorieal.  Stevems. 

Lewis  Evans,  His  Map  of  the  Middle  British  Colonies  in  America.    A  compara- 
tive aooount  of  ten  different  editions  published  between  1755  and  1807.    By 
Henry  N.  Stevens.    London  :  H.  Stevens,  Son,  &  Stiles,  1905.    Size  9  X  6},  pp. 
vi.  and42.    Pre$ented  by  (he  Author, 
See  Monthly  Becord  for  September,  p.  384. 

Hiitorieal.  G,Z,  11  (1905)  :  227-233.  Oberhommer. 

Die  Karten  Martin  Waldseemiillers.    Yon  Prof.  Dr.  E.  Oberhummer.     With  Map. 
Beview  of  the  facsimiles  published  by  Profs.  Wieser  and  Fischer. 

Historical— Early  TraTeli.  Pnrchas. 

Hakluytus  Posthnmus  or  Purchas  His  Pilgimes.  By  Samnel  Purchas.  Vols.  7 
and  8.  Glasgow :  J.  Maclehose,  1905.  8i«e  9x6,  pp.  (vol.  7)  xx.  and  572 : 
(vol.  8)  xviii.  and  594.  Facsimile.  Maps  and  Illustratiotis,  Price  12«.  6d.  net 
per  vol    Presented  hy  the  Publishers. 

Historieal^eiareanns.     B,  Engineers  /.  1  (1904):  303-305.  Close. 

Glareanus.    By  Major  C.  F.  Close,  o.m.g.     With  Map. 

The  map  is  a  coloured  reproduction  of  the  north  polar  hemisphere  in  the  Glareanus 
MS.  deeoribed  in  the  June  number. 

Historical—Teutons.  Schmidt. 

QueOen  u,  Forschungen  tur  alten  Oesehiehte  u.  O.  Eeft  10  (1905)  :  pp.  103-231. 

(jesohichte  der  deutsohen  Stammo  bis  zum  Ausg^ng  der  Yolkerwanderung.  Yon 
Dr.  Lndwig  Schmidt.    I.  Abteilung,  2  nnd  3  Bnch.     With  Maps. 

History  of  Cartography.     CM.  Congres  8.  franfaises  G.  84  (1904) :  157-166.         Xilet. 
Cartographic  hydrographiqne  Dieppoise  aux  xvi«  et  xvii"  sifeoles.    Par  M.  Am- 
broise  Milet. 

PoUtical— Treaties.  Moch. 

Histoire  Sommairo  de  T Arbitrage  permanent.    Par  G.  Moch.    Monaco  :  Institut 
International  de  la  Paix,  1905.    Size  8  x  4},  pp.  50.    Diagrams. 
A  summary  of  treaties  of  arbitration  so  far  concluded. 

BIOeBAPHT. 

Ciirbais.  DeutseJt.  Bundsehau  O.  27  (1905) :  516-518.  

Professor  Dr.  G^za  Ozirbusz.     With  Portrait. 

Jndd.  Geolog.  Mag.  %  (1905) :  385-397.  

Eminent  Living  Geologists.    Professor  J.  W.  Judd,  o.b.,  etc.     With  Portrait. 

Selwyn.    ^      T.R.S.  Canada,  Ser.  U.  10  (1904),  Section  4 :  174-205.  Ami. 

Memorial  or  Sketch  of  the  Life  of  the  late  Dr.  A.  B.  C.  Selwyn  .  .  .  ,  Director  of 
the  Geological  Survey  of  Canada  from  1869  to  1894.    By  H.  M.  Ami.    Portrait. 

Wiismann.  Deutsdk.  Rundschau  G.  27  (1905) :  518-520.  

Dr.  Hermann  v.  Wissmann.     With  Portrait. 

eiHXBAL. 

Leaxned  Society.  

The  Journal  of  the  Bombay  Branch  of  the  Boyal  Asiatic  Society.     Extra  Number. 
Tho  Centenary  Memorial  volume.     Bombay  ;  London :  Paul  &  Co.,  1905.    Size 
9x6,  pp.  vi.  and  456.    lUuitrations,    Presented. 
An  oatline  of  the  hundred  yeaid*  work  of  the  society. 
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Bmtnl  TMtiMonial. 


Zq  Friedrich  BatzelB  Oedachtnis.  Geplant  als  Festaohrift  zam  60.  (reburtstage 
nan  aU  Grabspende  dargebracht  von  Faohgenossen  und  Scliiilerii,  Frennden  und 
Verehrern.  Leipilg :  Dr.  Steel  &  Co.,  1904.  Size  11  x  8,  pp.  viii.  and  472.  Por- 
trait, Map$y  and  TUu$tration$. 

Omtains  a  nmnbcr  of  eBsayg  on  geographical  Bubjects,  many  of  them  by  Raizel'a 
pnpils. 


NEW  MAPS. 

By  £.  A.  BEEYSS,  Map  Curalor^  B.G.S. 

lUXOPI. 

XngUnd  and  Walei.  Ordaanee  Surrvj. 

Obdnahce  Subtet  or  Erolaitd  and  Walk  : — Sheets  published  by  the  Direotor^ 
General  of  the  Ordnance  Survey,  Southampton,  from  October  1  to  31, 1905. 

4  miles  to  1  ineh : — 
Printed  in  colonrs,  folded  in  oover  or  flat  in  sheets,  19  and  28  (combined).     Price, 
on  paper  J  1«.  6d. ;  mounted  on  linen,  2s. 

%  miles  to  1  ineh  :— 
rriuted  in  colours,  folded  in  cover  or  flat  in  sheets,  22,  31  and  32  (combined),  41 
and  part  of  33.     Price.,  on  paper.  Is.;  mounted  on  linen,  U.  6d  ecich,    27  and  34 
(combined).    J*rtc«,  on  paper,  1j».  6d. ;  mounted  on  linen,  2$. 

1  inch — (third  edition)  :— 
In  outline,  28,  234,  274,  289,  a21.     U.  each  (engraved). 

With  hills  in  brown  or  black,  219,  221,  237»  240.  252,  266,  287.     1«.  each  (engmvod). 
Piinted  in  coburs,  folded  in  oover  or  flat  in  sheets,  219,  221,  237,  240,  252.  266, 
287.     Priee,  on  paper,  1«. ;  mounted  on  linen.  Is.  6(2.  each. 

Aldershot  District  Manoeuvre  Map,  in  two  sheets,  north,  south.  Price,  on  paper. 
Is.  6d. ;  mounted  on  linen,  2s. 

6-ineh— County  Maps  (first  revision)  ;— 
Breoknoekshire,  42  b.w.,  51  k.w.    Herefordshire,  14  n.b.,  21  s.e.,  48  n.e.,  53  n.k. 
linoolnshire,  115  s.c,  131  s.b.    Somerset,  55  n.e.    Suffolk,  29  n.b.   Warwiekskire, 

4  B.E.,  21  8.W. 

S6>inek— Oounty  Maps  (first  revision) : — 
Breoknockshire,  XUI.  8. 12;  XXY.  8,  12,  16.    Cardiganshire,  VI.  9,  IS;  XXIII. 
14, 15;  XXIV.  13;  XXV.  16;  XXVI.  13, 14, 16;  XXVU.  13;  XXXL  2,  3,  4,  (;, 
7,  8, 10, 11, 12,  14,  15;  XXXII.  1,  13;  XXXIU.  4,  8, 12, 16;  XXXIV.  1,  3,  4,  5, 

6,  7,  8,  9,  10, 11, 12,  14,  15,  16;  XXXV.  1 ;  XXXVI.  13,  14 ;  XXXIX.  2,  3,  4,  7, 
8;  XL.  1,  5, 11, 14,  15;  XLI.  4,  8;  XLU.  1,  2,  3;  XLIII.  1,  2.    Carmarthenshire, 

1,  12,  14, 15, 16 ;  IL  13, 15 ;  III.  13,  14 ;  VI.  15 ;  VII.  4,  8, 12 ;  VIIL  1,  2,  3,  6,  6, 

7,  8,  9, 10, 11,12;  IX.  1,  4,  5,  6,  9,  10 ;  X.  1,  2,  8,  12 ;  XXVU.  8, 12, 16.  DeTOtt- 
shlre,  LXXXIV.  7;  LXXXIX.  7,  8, 11, 15,  16;  XO.  1,5,9;  XCIX.  3,  4,  8, 10, 11, 
12, 14,  15,  16 ;  CI.  12 ;  CII.  13,  14  ;  CVII.  2,  3,  4,  6,  7, 10, 11 ;  CVUI.  1,  2,  3,  4,  .5, 

6,  7,  8,  9, 10,  11,  12,  14,  16 ;  CIX.  1,  4,  5,  9, 11, 12,  13 ;  CX.  1,  3.  5,  7, 11 ;  CXIV. 

2,  6 :  3».  each ;  XXVL  16 ;  XXVII.  13, 14 :  1«.  ed,  eacJi.    Lincolnshire,  LXXVII. 

3,  4,  7,  8,  11, 12, 15, 16;  LXXVIII.  3,  9, 10, 11,  13;  LXXXVH.  15;  LXXXVIU. 
1,  7,  9,  12;  LXXXIX.  3,  5,  6,  8,  9,  10,  11, 12,  13,  14,  15,  16;  XC.  1,  2,  10, 11,  12, 
13,  14,  15, 16 ;  XCI.  1,  2,  3,  4,  5,  6,  7,  8,  9,  10, 11,  12, 13, 14, 15, 16 ;  XCII.  1,  2,  3, 
5,  6,  7,  9, 10,  11,  13;  CI.  7 ;  CIX.  9,  13.  Korfolk,  XIII.  7,  12,  16 ;  XIV.  5,  7,  I*, 
10,11,12,13;  XXm.  3,4,5,11,12,  15;  XXXIIL  1,  2,  7,  8, 12, 15, 16;  XXXIV. 
5,  6,  7,  8,  9,  10, 11, 12,  13,  14,  15;  XXXV.  5,  6,  7,  9,  10,  11,  13, 14, 15;  XLIII.  12, 
16 ;  XLIV.  2;  XLV.  1,  2,  3,  4;  XLVL  1,  2,  3,  4 ;  XLVU.  6;  LVI.  10,  14;  LIX. 
6;  LXXVII.  11,  15;  LXXX.  10.  Suffolk,  IV.  5;  X.  4,  12;  XI.  7.  Warwick- 
shire, XLI.  15  :  XLVI.  16;  XL VII.  3,  5,  6,  7,  9;  L.  4,  8,  12,  16 :  LL  13 ;  LU.  4, 

7,  8,  9,  13,  15, 16;  LIII.,4,8,12,16;  LIV.  5,9;  LVL  4,  11,  12;  LVII.4,8;  LVIII. 
8  ;  LIX.  2,  3,  5.    Yorkshire  (First  Revision  of  1891  Survey),  CCXCV.  2.    8».  each. 
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EagUuid  and  WalM.  Geological  SnrTOf. 

1-inch— New  Series  (colour  printed)  :— 
283,  Andover ;  284,  Basingitoke.    Drift  edition.    U,  6d.  each. 
(R  Stanford,  London  AgetU.) 

Inrope— OtntraL  X.  PrenfaiMhc  Landeaanfiudune. 

Topograpbiaohe  Speoialkarte  Ton  liittel-Eorope.  Heraasgegeben  yon  der  Earto- 
graphiBonen  Abtheilnngen  der  K.  Prensaische  Landesanf nahme.  Scale  1 :  200,000 
or  31  atot  miles  to  an  inoh.  Sheets:  353,  Si.  Omer;  628,  Zurich;  657,  Bern. 
Berlin :  K.  PrenssiBche  Landesanfnahme,  1905.    Price  1.00  mark  each  sheet. 

Oannanj.  Sngelbrecht. 

Bodeoanbau  und  Yiehstand  in  Sohleswig-Holstein  naoh  den  Ergebnissen  der 
amtlichen  statistik.  Im  Aaftrage  des  Vorstandes  der  Landwirivchaftskammer  filr 
die  ProTinz  Schleewig-Holstein  dargestellt  von  Th.  H.  Engelbrecbt  Atlas. 
Kiel :  Yerlag  der  Landwirtschaftskammer,  1905. 

Germany.  K.  Prenssisohe  Landesaofiiahme. 

Karte  des  Deutsclien  Beiches.  Herausgegeben  von  der  Eartographischen  Abtheil- 
ungen  der  K.  Preusdsohe  Landesaufbahme.  Scale  1 :  100,000  or  16  stat  mile 
to  an  inch.  Sheet  (brown  hills  and  contours)  314,  Magebnrg.  Berlin:  E. 
PreussiBche  Landesanfnahme,  1905.    Price  1.50  mark  each  eheet. 

PortngaL  Serrif  o  do  £stado  Xaior,  Lisbon. 

Carta  dos  Arredores  de  Lisboa.  Scale  1 : 20,000  or  32  inches  to  a  stat.  mile. 
Sheet  66.    Lisbon :  SerTi9o  do  Estado  Maior,  1904. 

Spain.  Institute  Geogr&floo  y  Estadistieo,  Xadrid. 

Mapa  Topografica  de  EspaSa.  Scale  1 :  50,000  or  1*3  inch  to  a  stat.  mile.  Sheets : 
925,  Porcnna;  926,  Mengibar;  946,  Martos.  Madrid:  Institute  Ooogrilfico  y 
Estadistieo,  1903. 

Switierlaid.  Oommiision  Oeologiqne  Suiiie. 

Oarte  Geologique  de  la  Suisse.  Scale  1 :  100,000  or  1*6  stat  mile  to  an  inch. 
Sheet  Tii.,  2nd  edition,  1904.  Carte  Speciale.  Scale  1 :  25,000  or  2*5  inches  to  a 
stat.  mile.  Sheets:  31,  Unteren  Aanre-  Beuss-  uud  Limmat-Thales,  1904;  32, 
EnTelier  et  du  Weissenstein,  1904 ;  33,  Enyirons  de  Del^ont  (Delsberg) ;  34,  Die 
Drumliulandschaft  der  Umgebung  yon  Andelfingen  (Kt.  Zurich);  35,  Des  Rhein- 
lanfes  nnierhalb  Schaffhausen,  1904 ;  36,  Kaiserstuhl,  1904.  Bern :  Commission 
Geologique  Suisse. 

Indian  OoTenunent  Surreys.  Surveyor-General  of  India. 

Indian  Atlas,  4  miles  to  an  inch.  Sheets:  10  N.X.,  parts  of  State  Khairpur  and 
districts  Thar  and  Parkar  (Sind),  additions  to  1902.  12  8.E.,  parts  of  Kathiawar 
Agency  and  Natire  State  of  Baroda  (Bombay  Presidency),  additions  to  1904. 
22  B.C.,  parts  of  districts  Ahmedabad,  Broach,  Eaira,  and  Panch  Mahals ;  of  States 
Baroda  and  Cambay,  and  of  Kathiawar,  Mahi  Kantha  and  Rewa  Eantha  Agencies 
(Bombay  Presidency),  additions  to  1904.  23  k.e.,  parts  of  districts  Ahm^abad, 
Broach  and  Surat,  and  State  Baroda,  and  Kathiawar  and  Bewa  Kantha  Agencies 
(Bombay  Presidency),  additions  to  1903.  23  8.B.,  parts  of  districts  Surat  and 
Broach ;  of  Natiye  States  Baroda,  Bewa  Kantha,  and  Surat  Agencies  (Bombay 
Presidency X  additions  to  1902.  26  8.B.,  parts  of  districts  Batnagiri  (Bombay 
Presidency),  additions  to  1901.  40  n.w.,  parts  of  districts  Batnagiri,  Satara,  and 
Sholapur  (Bombay  Presidency),  1896.  69  N.E.,  parts  of  districts  Hamirpur,  Fatch- 
pur,  Unao,  Jalaun,  Banda,  Etawah,  Cawnpore,  and  Rae  Bareli  (U.P.),  and  of 
Bundelkhand  (C.I.  Agency),  additions  to  1902.  70  n.w.,  parts  of  districts  Jhansi 
and  Hamirpur  (U.P.  of  Agra  and  Oudh),  Saugor  and  Damoh  (Central  Proyinces), 
and  of  Natiye  States  Gwalior,  Orchha,  Bijawar,  Panna,  Khamadbana,  Cbar- 
khari,  and  Chatarpur  (C.I.  Agency),  additions  to  1902.  70  n.b.,  parts  of  districts 
Banda  (U.P.  of  Agra  and  Oudh),  and  Damoh  (Central  Proyinces),  and  of  States 
Bijawar,  Panna,  Chatarpur,  Ajaigarh,  Jaso,  Charkhari,  Kothi,  Sohawal,  Kagode, 
Patha  Kachhar,  and  Chobe  (C.f  Agency),  additions  to  1901.  71  s.w.,  parts  of 
districts  Narsinghpur,  HoshangabeSl,  Betul,  Chindwara,  and  Seoni  (Central 
Proyinces),  and  of  Natiye  State  of  Bhopal  (C.I.  Agency),  additions  to  1903.  78  n.w., 
parts  of  districts  North  Arcot,  Cuddapah  (Madras  Presidency),  and  of  Kolar 
(Mysore),  additions  to  1903.  114  8.W.,  parts  of  district  Singhbhnm,  and  of  States 
Bonai,  Saraikela,  Keonjhar,  and  Mayurbhanja  (Bengal),  additions  to  1903.    1 14  S.K., 
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partf  of  diitriots  Midnapore,  Balaaore,  Singhbhnm,  and   State   MaynrbhaDJa 
(Bengal),  additions  to  1908.    125  B.W.,  parts  of  diatricts  Mymensingh  (Bengta) 
and  »jlhet  (AsBam),  additions  to  1903.    127  n.b.,  parts  of  districts  Noatchali, 
Chittagong  (Bengal),  Lnshai  Hills  (Assam),  and  Korthem  Aiakan  (Lower  BarmaX 
additions  to  1904.    128  N.E.,  parts  of  districts  Chittagong  and  ChittagOTg  Hill 
Tracts  (Bengal),  and  Akyab  (Burma),  additions  to  1902.    129  B.B.,  parts  of  districts 
Lakhimpnr  and  Sibsagar,  and  of  Naga  Tribes  (AsaamX  additions  to  1904.    131  8.w^ 
parts  of  districts  Oacnar,  Lushai,  and  State  Miwipnr  (Assam),  additions  to  1904. 
144  8.W.,  parts  of  Naga  Hills  and  Lakbimpor  Dis^ot  (Assam),  additions  to  1904. 
—India  and  adjacent  conntries,  1 : 1,000,000.    Sheets :  91,  parts  of  Assam,  Tibet, 
and  China  (Ynnnan  and  Se-chnan  Proyinces),  1904.    93,  parts  of  Burma,  China, 
and  Siam,  1904.    101,  part  of  China  (Yunnan,  Se-chuan,  ana  Eweiohoa  Proyinces), 
1904.    102,  parts  of  Burma,  Siam,  Tongking,  and  China  (Yunnan  ProylnoeX  1904. 
— India,  192  miles  to  an  inch,  addit^ns  to  1904. — ^The  Central  India  Agency, 
16  miles  to  an  inch,  additions  to  1904. — ^Assam,  4  miles  to  an  inoh.    Distnct 
Cachar  (Second  Editi<m),  1905 ;   district  Lakhimpur  (Second  Edition),  1905. — 
Bengal,  4  miles  to  an  inch.    District  Howrah,  additions  to  1904 ;  district  Saran 
(Fourth  EditionX  1905. — Bengal  Lower  Provinces,  4  miles  to  an  inch.    District 
Birbhum,  additions  to  1904;  district  24 — Parganas,  additions  to  1904.— Central 
Provinces,  8  miles  to  an  inch.    District  Buldana,  1904. — Puiyab,  4  miles  to  an 
inch.    District  Delhi,  1905. — ^Rajpntana,  8  miles  to  an  inoh.    District  Ajmer, 
corrected  to  1904 ;  district  Merwara,  corrected  to  1902. — United  Provinces,  4  miles 
to  an  inch.    District  Gk)nda,  additions  to  1905;  district  Lncknow,  additions  to 
1904:  district  Rae-Bareli,  additions  to  1904 ;  district  Sitapur,  additions  to  1905. — 
Map  of  portion  of  Western  Tibet  explored  by  Captain  C.  G.  Bawling  and  Lieut. 
A.  J.  G.  Hargreaves  of  the  Somerset  Light  Infantry.    Season  1903, 12  miles  to  an 
inch,  1904. — ^Assam  Survey,  1  mile  to  an  inch.    Sheets :  80,  part  of  district  Cachar, 
Seasons  1894-96, 1904 ;  128,  part  of  district  Lakhimpur,  Seasons  1899-1900, 1905. 
—United  and  Bengal  Provinces  Survey,  1  mile  to  an  inch.    Sheet  220  (United 
Provinces),  84  (Bengal),  districts  Ballia  (United  Provinces)  and  Saran  (Bengal), 
Seasons  1881-83  and  1895-99, 1904.— Bengal  Survey,  1  mile  to  an  inch.    Sheets  : 
193,  districts  Cuttack  and  Balasore,  Seasons  1890-95,  1905;  218  (Second  Edition), 
parts  of  Mayurbhaiga  and  Nilgiri  States  and  district  Balasore,  Seasons  1850-51, 
1858-61, 1892-94, 1904;  283,  districts  Burdwan,  Nadia,  and  Murshidabad,  Seasons 
1858-67, 1904;  421  and  424,  dUtrict  Chittagong,  Seasons  1888-93,  1904;  427,  parts 
of  districts  Chittagong  (Bengal)  and  Akyab  rBurma).  Seasons  1883-87,  1891-93, 
1904. — Burma  Survey,  1  mile  to  an  inch.    Sheets :  3  (Second  Edition),  parts  of 
districts  Akyab  TBurma)  and  Chittagong  (Bengal),  Seasons  1888-87,  1891-93, 
1904 ;  29G  (Second  Edition),  parts  of  district  YametMn  and  Southern  Shan  States, 
Seasons  1894-96, 1900-01, 1904.— Central  India  and  Bajputana  Survey,  1  mile  to 
an  inch.    Sheets:  237,  parts  of  States  Gwalior  and  Indore  (C.I.  Agency),  and 
Udaipur  (Rajputana  Agency),  Season  1874-75, 1903;  238,  parts  of  States  Indore, 
Jaora,  and  Gwalior  (C.I.  Agency),  and  Udaipur  (Bajputana  Agency),  Season  1874- 
75, 1903;  874,  parts  of  States  Gwalior,  Bhopal,  and  Eurwai  (C.I.  Agency),  and 
Tonk  (Baiputana  Agency),  Season  1872-73,  1904;  386,  parts  of  States  Gwalior 
and  Orchna  (C.I.  Agency),  and  district  Jhansi  (U.P.  Agra  and  Oudh),  Seasons 
1856-67,  1869-60,  1888-90, 1904.— Madras  Survey,  1  mile  to  an  inch.    Sheet  72, 
parts  of  districts  Tumkur  and    Chitaldrug.  (Mysore),  Season  1878-79,  1903.— 
Punjab  Survey,  1  mile  to  an  inch.    Sheets :  173, 175,  part  of  district  Montgomery 
(Bari  Doab),  Season  1901-03,  1905;  193,  part  of  distnct  Lahore  (Bechna  Doab), 
Seasons  1880-81, 1906;  210,  part  of  district  Lahore  (Bari  Doab),  Season  1901-03, 
1905 ;  211,  parts  of  districts  Montgomery,  Lahore,  and  Ferozepore  (Bari  Doab), 
Seasons  1901-04, 1904 ;  223  (Second  Edition),  parts  of  districts  Lahore,  Ferozepore, 
and  Amritsar  (Bari  Doab),  Season  1902-03, 1905 ;  252jj)arts  of  diotricts  JuUundur 
and  Ludhiana,  Season  1885-86,  1904 ;  330,  district  Kaugra  (Eulu  Subdivision) 
and  Simla  Hill  States,  Seasons  1894-95, 1899-1901, 1904.— Sind  Survey,  1  mile  to 
an  inch.    Sheets:  115  and  116,Ehairpur  State,  Season  1901-02,  1905.— United 
Provinces  Survey,  1  mile  to  an  inch.    Sheets:  81  (Second  Edition),  parts  of 
districts  Naini  Tal,  Bareillv,  and  Pilibhit,  Seasons  1881-83, 1886-90, 1898-1900, 
1904;   114  (Second  Edition),  parts  of  district  Eheri,  Seasons  1892-94,  1897-99, 
1904;   120,  districts  Hardoi,  Lncknow,  and  Unao,  Seasons  1860-63;  1904;  148, 
district  Bars  Banki  Bahraich  and  Gonda,  Seasons  1863-69, 1904.    North-Westera 
Trans-Frontier  Survey,  4  miles  to  an  inch.    Sheets :  21  b.w.  (Third  Edition),  part 
of  Afghanistan,  Seasons  1884-86, 1886-96, 1905;  28  n.w.  (Fourth  Edition),  part  of 
Baluchistan,  Seasons  1883-90,  1891-92,  1904;  427,  part  of  Afehanistan,  Season 
1878-83, 1894-98, 1904.    PreeenUd  by  KM.  Secretary  of  State  for  India,  through 
the  India  Office. 
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Mftaehmia.  Militarj  Topographieal  D«pt.,  St.  Petenbnrg. 

Map  of  a  portion  of  Manohnria,  between  Tieh-Ling  and  Harbin,  and  Northern 
Manchuria.  Scale  1 :  420,000  or  6*3  stat.  miles  to  an  inch.  14  aheeta.  St  Peters- 
borg :  Military  Topographical  Department,  1905.    [In  Rnaaian.] 

Philippines.  Vttioiial  Oeographie  Society. 

Map  of  the  Philippines,  prepared  by  reduction  from  the  map  of  the  Bureau  of 
Insular  Affairs,  War  Department.  Relief  compiled  from  maps  of  the  Ck>rps  of 
Engineers,  U.S.  Army,  and  fh>m  Spanish  surveys.  Scale  1 :  2,850,000  or  87*1 
stat.  miles  to  an  inch.  Supplement  to  the  Natumal  Oeographie  Jiagatine  for 
August,  1905.    Washington :  National  Geographical  Society,  1905. 

Singapore.  Stanford. 

Map  of  Singapore,  showing  the  principal  residences  and  places  of  interest.  Scale 
1 :  12,672  or  5  inches  to  a  stat.  xnile.    London :  Edward  Stanford,  1905.    Friee  8s. 

A  good  clearly  drawn  plan  showing  proposed  new  docks,  and  alterations  and  im* 
proYcments. 

AIBIOA. 

Africa.  Topographical  Section,  Oeneral  Staff. 

Map  of  Africa.  Compiled  in  the  Topographical  Section,  General  Staff.  Scale 
1 : 1,000,000  or  15*8  stat  miles  to  an  inch.  Sheets :  107  and  108,  Mossamedes; 
109,  Lialui ;  120,  Kalahari ;  124,  Molopo  riTer.  London :  Topographical  Sec- 
tion, General  Staff,  War  Office,  1905.  Pnce2$.ea6h9heet.  Pre$erUed  by  the  Director 
of  Military  Operations. 

Africa.  Topographical  Section,  General  Staff. 

•  Map  of  Africa.  Compiled  in  the  Topographical  Section,  General  Stafl^  War 
Office.  Scale  1 :  250,000  or  3*9  stat.  miles  to  an  inch.  Sheets :  (Northeru  Nigeria) 
63-E. ;  63-1.  London:  Topographical  Section,  General  Staff,  War  Office,  1905. 
Price  1#.  ed,  each  $heet.    Presented  by  the  Director  of  Military  Operations. 

Egypt.  Bureau  des  Etudes. 

Carte  des  chemins  de  fer  de  VEtat  et  des  compagpiies  amcoles.  Scale  1 :  400,000 
or  6'3  stat.  miles  to  an  inch.    [Cairo.]    Bureau  des  Etudes,  1905. 

This  map  extends  from  the  Nile  delta  to  Assuan,  and  shows  the  Tarious  railways 
and  railway  systems  in  different  colours  and  symbols.  It  is  boldly  drawn,  and  is 
perhaps  more  of  a  diagram  than  a  map.  Insets  are  g^ven  on  enlarged  scales,  showing 
the  railways  in  the  immediate  neighbourhood  of  Cairo  and  Alexandria. 

Chdlaland.  Schmidt. 

Die  Gallalander  nach  denneuesten  Forsohun^reisen  geseichnet  Ton  Carl  Schmidt 
Scale  1 : 1,500,000  or  237  stat  miles  to  an  inch.  Petermanns  Geographisehe  MitteiU 
ungen,  Jahrgang  1905,  Tafel  17.  Gotha :  Justus  Perthes,  1905.  Preeented  by  (he 
PublUher, 

A  good  general  map  of  the  region  from  2^  and  6^  40'  N.  lat,  and  from  33°  45'  to 
41°  45'  E.  long.  It  shows  the  present  state  of  our  geographical  knowledge,  and  the 
routes  of  all  important  expeditions. 

Tunis.  Service  e^ographiqne  de  I'Arm^,  Parif. 

Carte  de  la  Tunisie.  Scale  1 :  50,000  or  1*3  inch  to  a  stat.  mile.  Sheet  z.,  Nefza. 
Paris :  Service  G^graphiqne  de  TArm^e,  [1905].    Price  1.50 /r.  e€ieh  sheet, 

AXSEIOA. 

America— Central.  Appleton. 

Mapa  de  America  Central.  Scale  1 :  1,705,000  or  26*7  stat.  miles  to  an  inch.  New 
York :  D.  Appleton  &  Co.  (A.  R.  Ohman),  1905. 

Bolivia.  Mesa  and  Villaion. 

Mapa  general  de  Bolivia  por  Luis  Garcia  Mesa,  Ex-ingeniero  del  Estado,  contiene 
los  conocimientos  y  modincaciones  geogr^fibasdel  dia  v  esU  conforme  con  los  docn- 
mentos  oficiales  del  Ministerio  de  Belaciones  Exteriores  estudiadoe  con  la  com- 
petente  colaboracion  del  eminente  excanciller  de  dioho  ministerio,  Exmo.  Sr.  Dr. 

No.  "V I.— December,  1906.]  3  a 


Digitized  by 


Google 


706  HSW  MAPS. 

Dn.  Eliodoro  Yillanxi.  1*  Yioe-Prefident,  de  la  Bepnblica.  Soale  1 :  8,200,000  or 
50*5  Stat  milee  to  an  inch.    La  Pax,  1905. 

A  loug^y  drawn  and  poorlj  printed  general  map  of  BoliTia  on  a  small  soale.  In  the 
absence  of  anything  approaching  a  proper  snrvey  in  most  parts,  it  is  not  snrprismg. 
perhaps,  that  no  two  maps  of  the  conntry  agree.  At  the  bottom  of  the  map  is  a  yertiail 
section  running  north-east  and  south-west  from  Ooohabamba  through  Lake  Poopd.  A 
special  feature  of  the  map  is  that  it  shows  the  distribution  of  natural  products  in  rod. 
It  is  accompanied  by  an  index. 

Braiil— Oojai.  Santos  Amv^. 

Carta  do  Estado  de  Gk>yaz.  Organizada  em  1902  pelo  Agrimensor  Francisco  Fer- 
reira  dos  Santos  AzeTddo.  Scale  1  :  2,000,000  or  81*5  stat  miles  to  an  inch. 
[Goyaz,  1902.]    Pre$ented  by  8r,  Franeiioo  Ferreira  do$  8anto$  Azevedo. 

Canada.  Snrreyor-Oeneral  of  Canada. 

Sectional  Map  of  Canada.  Scale  1 :  190,080  or  3  stat.  miles  to  an  inch.  The 
Elbow  Sheet  (168),  west  of  Third  meridian,  revised  to  September  18, 1905 ;  Snllivan 
Lake  Sheet  (216),  west  of  Fourth  meridian,  revised  to  September  30, 1905;  Saaka* 
toon  Sheet  (218),  west  of  Third  meridian,  revised  to  September  18, 1905.  Ottawa : 
Surveyor-G^neml's  Office,  1905.  Prfmted  by  the  Ikpartment  of  the  Interior^ 
Canada, 

Canada— Alberta.  Department  of  the  Interior,  Canada. 

Map  showing  the  electoral  divisions  in  southern  Alberta.  Scale  1 :  775,000  or  12-2 
stat  miles  to  an  inch.  Ottawa :  Department  of  tiie  Interior,  1905.  Premnted  by 
James  Whitet  Esq.,  Geographer^  Canadian  Deparimenit  of  the  Interior, 

Canada    Saskatchewan.  Department  of  the  Interior,  Caaada, 

Map  showing  the  electoral  divisions  in  southern  Saskatchewan.  Scale  1 :  775,000 
or  12-2  stat.  miles  to  an  inch.  Ottawa :  Department  of  the  Interior,  1905.  Pre- 
eetUed  by  Jamee  White^  Esq.^  Geographer,  Canadian  Department  of  the  Interior, 

Pern.  Amadsi 

Mapa  geogrifioo  e  histdrico  del  Penf,  redacto  por  el  Ing.  P.  Amadei.  Scale 
1 :  3,000,000  or  47*8  stat  miles  to  an  inch.    liima :  **  Joya  Literaria,"  [1905]. 

A  general  wall-map  showing  the  location  of  the  varbus  Indian  tribes,  and  the  in- 
ternational boundaries  according  to  Peruvian  claim.  Around  the  border  are  portraits 
of  eminent  men  of  Peru  from  the  earliest  times,  with  views  of  the  chief  towns.  The 
map  is  highly  coloured  and  varnished. 

Trinidad.  Fnblio  Works  Dept.,  Trialdad. 

Sketch  of  Beads  in  Trinidad.  Soale  1  :  221,760  or  8*5  stat.  miles  to  an  inoh. 
Trinidad:  Crown  Lands  Office,  1904.  Presented  by  the  Crown  Lands  Office, 
Trinidad. 

Main  roads,  local  roads,  local-board  roads,  railways,  and  unfinished  portiona  of 
road-scheme  roads  are  all  distinguished  by  different  colours. 


eSVBRAL. 
tetish  Colonies.  Staated. 

The  Oxford  Atlas  of  the  British  Colonies.    Part  i.,  British  Africa.    Oxford: 
William  Stanford,  [1905].    Price  2$,  Qd.  nett.    Presented  by  the  PMisher, 

This  is  the  first  of  a  series  of  cheap  popular  atlases  of  the  British  Colonies  in  coune 
of  preparation  by  Mr.  William  Stanford,  of  Oxford.  It  consists  altogether  of  seventeen 
maps,  as  follows:  1,  The  World  as  seen  from  Cape  Town  (the  somewhat  remarkable 
title  ffiven  to  a  hemispherical  map  with  Cape  Town  in  the  centre  of  projection).  2,  Hie 
World  on  an  Equal  Area  Projection  (MoUweides^X  showing  British  possessions. 
3,  Bainfall,  Atmospheric  Pressure,  Vegetation  and  Nationalities  of  Africa.  4,  Tem- 
perature Maps.  5  and  6,  Physical  and  Political  Maps  of  Africa.  7  to  10,  Geneal 
Maps  of  Cape  Colony,  Natal,  Zululand,  Transvaal,  Orange  Biver  Colony,  Bhodesia. 
11  io  IS,  British  possessions  in  West,  East,  and  Central  Africa.  After  these  follow  four 
outline  maps  of  Africa  and  South  Africa  without  names,  which  have  been  previously 
published  in  the  'Autograph  Hand  Map  Series.'    Many  of  the  maps  are  somewhat 
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rough  productions,  and  are  evidently  intended  to  gire  only  selected  infonnation.  The 
orographlcal  map  of  Africa  wonld  be  improved  by  more  attention  being  paid  to  the 
gradation  of  tints  employed.    The  price  is  only  half  a  crown. 

World.  Xeyer. 

Meyer*s  geographischer  Hand-Atlas.  Dritte,  nenbearbeitete  and  vermehrte 
Anflage.    Leipzig  and  Vienna :  Bibliographischen  Institnts,  1905. 

A  third  and  revised  edition  of  this  atlas.  A  good  index  to  place-names  would 
be  a  valuable  addition. 

World.  St.  Xartin  and  Sehradtr. 

Atlas  Universal  de  G^raphie  construit  d*apr^  les  sources  originales  et  les 
documents  les  plus  r^cents,  avec  un  tezte  analytique.  Ouvrage  commence  par 
M.  Vivien  de  Saint-Martin,  et  continue  par  Fr.  Schrader.  Sheet  No.  66 :  Afrique 
Fran^aise,  Feuille  III.  (Madagascar).  Paris :  Hachette  et  Cie.,  [1905].  Price 
2  fr.  each  part.    Fretemted  hy  the  Publishen. 

In  addition  to  a  general  map  of  Madagascar,  this  sheet  contains,  as  insets,  the 
central  part  of  the  island,  a  small-scale  map  of  the  French  Somali  coast,  and  a  plan 
of  Reunion.  As  usual,  letterpress  stating  the  authorities  connected  in  its  compilation 
accompanies  the  sheet. 

CHABT8. 

Admiralty  Charts.  Eydrographio  Department,  Admiralty, 

Charts  and  Plans  published  by  the  Hydrographic  Department,  Admiralty,  during 
July  and  August,  1905.    Prei&nted  hy  the  Eyarographie  Department,  Admiralty. 


No. 

3506  m  =  2*5  North  sea : — ^Aussen  Jade  and  Schillig  road.    2«. 

124  m  =  1*4  North  sea,  Netherlands  :—Texel.    1«.  6d. 

8516  m  =  07  Norway,  west  coast: — Nord  fiord  to  Indvik  fiord.    2«. 

3499  m  =  0*7  Sweden,  NorrkopiDg  bight : — Landsort  to  Haradskar.    2«.  6(2. 

2362  m  =  0*35  Sweden :— Landsort  to  the  Gulf  of  Bothnia.    20.  6d. 

3505  m  =  1-4  Baltic  sea.  Gulf  of  Bothnia  :—Ehdgklubb  to  Goskh&llan.  2«.  M, 

38  m  =  1'4  Germany : — Eckeraf order  Bucht  and  Kiel  fiord.    2«. 

2714  m  =  2-5  Portugal,  west  coast :— Port  Setubal.    1«.  Qd. 

8482  m  =  3*8  Nova  Scotia,  south-east  coast : — Shelbume  harbour.    2f.  Sd. 

1001  Africa,  west  coast.    Plans  on  the  west  coast  of  Africa.    Plan 

added :— Dakar. 

3030  Bays  and  anchorages  on  the  south  coast  of  Java.    New  Plan  :— 
Chi  Lauteureun  bay. 

Ohartt  Oanealled. 

Ho.  Canoellad  by  No. 

124    Texol  /New  chart. 

^^*    ^®^®''  \    Texel 124 

2862    Landsort  to  the  gulf  of  \New  chart. 
Bothnia.  /    Landsort  to  the  gulf  of  Bothnia     .     .     .     2362 

33    Kiel  fiord.  |    Eokemfdrder  Bucht  and  Kiel  fiord     .    .        33 

2714    Port  Setubal.  {X^t'^tubal 2714 

(/.  D.  Potier,  Agent.) 

Charts  that  have  received  Important  Corrections. 

No.  1826,  England  and  Scotland,  west  coasts : — Formby  point  to  Kirkcudbright. 
2676,  Scotland,  west  coast: — Loch  Alsh  and  Loch  Duich.  1607,  England,  east 
coast :— River  Thames,  North  Foreland  to  the  Nore.  2484,  England,  east  coast : — 
River   Thames,  London    to    Gravesend.     1610,  England,  east   coast: — North 
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Foreland  to  Oifordneos.  1491,  England,  east  ooatt  .'—Harwich  harbour.  1543. 
England,  east  ooast :— Tarmonth  and  Lowestoft  roads.  120,  North  sea : — Birer 
Sohelde,  from  the  sea  to  Antwerp.  2593,  Germany :— Ameland  to  Jade  river. 
8346,  Germany :— Jade  and  Weeer  rivers.  2305,  Norway,  sheet  ilL :— Star  fiord  to 
Bomsdals  islands.  3101,  Norway : — Atleo  to  Batalden,  inclading  the  entrance 
to  Stay  flord.  3118,  Norway :— Batalden  to  Yaagso.  1145,  Norway  i^Vssgso 
to  Skorpen.  1146,  Norway :—Bovde  and  adjacent  fiords.  3038,  Norway:— 
Biomsnnd  to  Kristiansund.  2314,  Norway,  sheet  xii.:— Helgo  to  8oro.  2315. 
Norway,  sheet  xiii. :— Soro  to  North  cape.  2316,  Norway,  sheet  xiv. : — North 
cape  to  Tana  fiord.  2317,  Norway,  sheet  xy. :— Tana  fiord  to  Yaranger  fiord. 
2252,  Baltic  sea :— Gulf  of  Bothnia.  8503,  Germany,  north  coast :— Gulf  of 
Danzig,  western  port  2835,  Black  sea:— Delta  of  the  Danube..  517,  Central 
America,  east  coast :— Porto  Bello  and  the  adjacent  coast.  2544,  South  America, 
east  coast :— Rio  de  la  Plata.  1749,  South  America,  east  coast :— Moote  Video  to 
Bnenos  Aires.  1325,  Chile:— Gulf  of  PoSas  to  the  Guaytecas  islands.  650, 
Africa,  east  coast :— Plans  on  the  enst  ooast  of  Africa,  Innamb&n  river,  Kiliman 
river.  1003,  Africa,  east  coast :— Pungwe  river,  Beira  harbour.  2599,  Red  sea  :— 
Jidda,  with  its  approaches.  1419,  Andaman  islands :— Long  island  to  Port 
Blair.  2576,  Borneo :— Sulu  archipelago  and  the  north-east  ooast  of  Borneo. 
3449,  China,  east  coast:— Amoy,  outer  harbour.  1798,  China,  north  coast:— 
Kwang  tung  peninsula.  452,  Japan :— Tezo  island  with  adjacent  straits  of  Tsu- 
garu.  La  Perouse,  and  Yezo.  2411,  New  Zealand :— Otago  harbour,  from  the 
entrance  to  Dunedin.    2540,  New  Zealand :— Awarua  or  Bluff  harbour. 

Vorth  Atlantle.  JJ.B.  Eydrographio  Oflies 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  November,  1905.  Washington :  U.a 
Hydrographic  Office,  1905.    Pre9ented  by  (Ke  U.8,  Eydrograpkie  Ofce, 

Vorth  Paeiflo.  U.S.  Ejdrographia  OflLst. 

Pilot  Chart  of  the  North  Pacific  Ocean  for  Noyember,  1905.  Washington  :  U.S. 
Hydrographic  Office,  1905.    Ptewnied  by  the  U.8,  Hydrograpkio  OffiM, 


FUi  Island.  Pass. 

Thirty-one  photographs  of  the  Fiji  Islacds,  taken  by  J.  W.  Pace,  Esq.    FrumM 
by  J.  W.  Pace,  E$q, 

An  excellent  series  of  platinotypes,  carefully  described  and  bound  in  an  album. 
(1  and  2)  Naduruloulou  Rewa  river ;  (3  and  4)  House-building,  Kasavu ;  (5)  A 
chief's  house;  (6)  Fijian  women,  Bitiki;  (7)  Food  prepared  for  presentation  to 
chief;  (8)  Village  group,  Kasavu;  (9)  Bush  scene,  hill  country;  (10)  A  con- 
ference, Baitavu;  (11)  Native  bridge;  (12^  Native  implements  and  weapons; 
(13)  Batu  Join  Madraiwiwi,  member  of  Legislature  Council  of  Fiji;  (14)  Canoes 
on  the  Rewa  river ;  (15)  Fijian  man;  (16)  Native  children :  (17)  Fijian  Yonivola; 
(18)  Native  district  officer,  Naitasiri ;  (19)  Women  making  pottery,  Bewa;  (20) 
District  court  house,  Rewa ;  (21)  Meke  Baitavu ;  (22)  Native  house  wrecked  by 
hurricane;  (23)  Village  scene;  (24)  KoroKalobo;  (25)  Village  of  Navuso;  (26) 
Chief's  house.  Island  of  Ban ;  (27)  Temple,  Island  of  Ban;  (28)  Island  of  Mnnia; 
(29)  Palms,  Loma  Loma;  (:{0)  Tongnn  church,  Loma  Loma;  (31)  Dilo  tree, 
Island  of  Munia. 


NJB.— It  would  greatly  add  to  iha  value  of  the  ooUeotion  of  Fhoto- 
graplia  which  has  been  established  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  oopies  of  them  to  the  Map  Curator,  by  whom  they  will  bt 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useftd  for  reforenoe  if  the  name  of  the  photographer  and  hit 
address  are  given. 
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of  the  languages  of  the  Bantu  and 
other  uncivilized  races,  241  f 
Maddren,  A.  G.,  Smithsonian  Exploration 
in  Alaska  in  search  of  Mammoth  and 
other  fossil  remains,  558  f,  695  f 
Madi  tribe,  Nile  province,  488 


Madras — 
Geography  of  the  Madras  Presidencj 
a£kpted  to  the  recjuirements  of  ttud 
Primary  Examination:   £.  Maraden, 
850 1 
Madie  de  Dies — 
Nuevas  Exploraoiones  en  la  Hoja  d^ 
Madrede  Dies,  583 1 
Madura — 
Commisaie  in  Nederlandsch  Indie  voor 
oudheidkimdig  onderzoek  op  Java  en 
Madoera,  Bapporten  van  de,  577  f 
Maps:    Overzichtskaart  van   Java  en 
Madoera    (Top.    Bureau,    Batavm), 
247 1 
Maffdalena^ 
Maps :  Carta  Topc^raflca  del  Bio  Mag- 
dalena  (Compafiia  Fluvial  de  Carta- 
gena), 479 1 
liager,  H.,  Nouvel  Atlas  Colonial,  127 1 
Magistris,  L.  F.  de,  Bibliografia  geografica 

della  regione  Italiana,  1903.  .233 1 
Magnaghi,  A.,  II  P.  llatteo  Biooi  e   la 

sua  opera  geografica  suUa  Cina,  586 1 

Magnetic  Pole,  North  ($ee  oXto  Arctic), 

(Stptain  Amundsen's  expedition  to,  675 

Magnetic  Survey  of  the  North    Pacifie 

Ocean   by  the   Carnegie    Institution : 

L.  A.  Bauer  and  G.  W.  Littlebalea, 

474 1 

Magnetic   Survey   of    the   soutli    polar 

Begions,  642 
Makalu  peak,  Himalayas,  384,  385 
Malacca — 
Historical    Tombstones    of     Malacca, 
Photographic  reproductions  of:  B.  N. 
Bland,  367 1 
Malay  Peninsula— 

P^ninsule  malaise :  P.  Barr^,  578  f 
Maldives — 
Expedition  to  the,  J.  S.  Grardiner's,  458 
Fauna  and  Geography  of  the  Haldixe 
and  Lacoadive  Archipelagoes :  J.  6. 
Gardiner,  116  f 
Mambukushu — 

Mambukuscbu,  Die :  S.  Passargo,  581 1 
Mamiya,  Binzo,  Life  and  Works  of:  T. 

Ogawa,  474  f 
Mammoth    Bemains   and    Ice-abeeta    in 

Alaska :  A.  G.  Maddren,  558 
Man,  E.  H.,  [Map  of  the]  Andaman  Islands, 
illustoating    the   Tribal    Distribatioo, 
476 1 
Manchuria — 
Liao  Ho,  Some  further  Notes  ooncem- 

ing  the :  A.  W.  S.  Wingate,  421  ♦ 
Maps:  Country  west  of  Ninguta  (Top. 
Section,  General  Staff),  247 1;   Part 
of  (Militarv  Topographical  DepU,  St 
Petersburg),  705  f ;  Seat  of   War  in 
Manchuria  (Military  Information  Div. 
U.S.    Army),    362 1;    South    Man- 
churia :  —  Ehvoetoff  and  —  Lubizkr, 
125 1 ;  Th^tre  de  la  Guerre  en  Mand- 
ohourie :  C.  Favre,  125  f 
Mandingo  people,  Liberia,  142, 150 
Manengaba  range,  Kamerun,  557 
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Manitoba^ 

Maps  :   Manitoba,   Saakatohewaii .  and 
Alberta    (Dep.    of    the     InteriorX 
590t 
Manriqne,   A.   IdL,   Isla   de    la    Palma 

(Oanarias),  579  f 
Mansarowar  lake,  Tibet,  887;  Moorcroft 

and  Heaney's  Visit  in  1812  to:   H. 

Peane,  180*^ 
Mantses   and   the   Golden    Chenoneee: 

T.  W.  Klng8null,577t, 
Hanu-^ 

Piano  del  rio   Mann,  y  perfil  longi- 
tudinal del  talweg  del  mismo  rio: 

J.  M.Torres,  473 1 
Map  Department  of  B.O.B.,  A.  Peckover's 

presentation  to,  129 
Maps — 

£arly  makers  of  maps,  484 
Eighteenth  Centarv  Map  of  the  BritiBh 

American  Colonies,  H.  N.  Stevens  on 

the  Yioissitades  of,  834 
Fortschritte  in  der  Herstellnng  einer 

Erdkarte  im  Masstabe  1 : 1,000,000: 

A.Penok,585t 
Ideal     Topographical     Map,    £.     G. 

Bavenstein^s  remarks  on,  222 
Mappemondi  del  Dalorto  e  del  Dulcert : 

L.GaUois,122t 
Mittabstandstreue  Earten:  W.  Scl^'er- 

ning,357t 
Snelling's  Tjarge-sheet  Demonstration 

Tracing  Maps,  etc.,  864  f 
Maps,  New- 
Africa,  126,  248,  868,  478,  589,  705 
America,  126,  364,  478,  589,  705 
Asia,  125,  244,  362. 476,  589,  703 
Australasia,  127 
Charts,  127,  865,  479,  591,  707 
Europe,  123,  248,  361,  475,  587,  702 
General,  127,  364,479,  706 
Marabini,  P.,  ObserTatorio  Meteorold^noo 
del  Oolegio  Salesiano  *'S.  Jos^,"  Re- 
silmen  de  las  Observaciones,  1888-1902 
..583t 
MaraiSon — ' 
Chidayo   k   puerto    MeMndoz    en    el 

Mara&on :  £.  Briining,  856  f 
Upper,  Notes  upon  au  Expedition  to: 

B.  £nock,169* 
Valley,  Geological  Formation,  176 
Marchand,  — ,  Mechanismns  der  Entsteh- 
ung  der  Begenwolken  am  Nordabhange 
der  Pjrren'aen,  574 1 
Marchi,  L.  de,  Manuali  Hoepli.  Meteoro- 
logia  generale,  121  f ;  Morfoloeia  lagu- 
nare  e  il  regime  stazionario  di  marea, 
859t 
Marco  Polo,  Travels  of,  letter  from  P.  M. 
Sykes  on,  462 ;  letter  firom  H.  Cordior 
on,  686 
Marcuse,  A.,  Handbuch  der  Geograph- 
ischen  Ortsbestimmune  fUr  Geographen 
und  Forschungsreisende,  473  f 
Marianne  IslancU — 
Bevolkerung  der  Karolinen  und  Marian- 
en;  H.  Seidel,120t 


Marin,  Abb^,  Alg^rie,  Sahara,  Soudan, 
287t 

Marinelli,  O.,  Federico  Batzel  e  la  sua 
opera  geografioa,  586  f 

Markham,  Sir  C.  B.,  Address  to  the 
B.G.S.,  1905..1*;  banquet  to,  99;  on 
his  retirement,  105 ;  presentation  of  cup 
from  oflBcers  and  staff  of  the  DUoavery 
to,  106, 107;  Sphere  and  Uses  of  Geo- 
graphv,  598*;  remarks:  "Anglo-Ger- 
man Boundary  Expedition  in  Nigeria," 
41 ;  Election  of  Sir  G.  Goldie,  98 ;  •*  Ex- 
ploration in  Acdatic  Turkey,'*  306 ; 
"  Exploration  and  Survey  with  the 
Tibet  Frontier  Commission,"  391 ;  **  Li- 
beria," 158 ;  on  presenting  medals  and 
awards,  94-97;  "Preliminary  Beport 
on  the  Physical  Observations  oonduoted 
on  the  National  Antarctic  Expedition," 
656 ;  "  Surveys  and  Studies  in  Uganda," 
632 

Marsden,  £.,  A  Geography  of  the  Madras 
Presidency  adaptM  to  the  requirements 
of  the  Primary  Examination,  850  f 

Marshall,  P.,  Geography  of  New  Zealand, 
584 1 

Mattel,  E.  A^  A  quoi  servent  les  explora- 
tions  antarctiques,  584  f;  Ij  ouoane  de 
Chabri^res  (Hautes-Alpes),  8461;  Pa- 
dirac  et  les  Gorges  du  Tarn,  573  f; 
Sp^^gie,  700 1 ;  Sur  la  formation  de 
la  grotte  de  Bochefort  (Belgique), 
469 1;  Sur  une  nouvelle  exploration 
du  gouffi«  du  Trou-de-Soucl  (Cdte- 
d'Or),  691 1 

Martin,  G.  G.,  Petroleum  Fields  of  the 
Pacific  Coast  of  Alaska,  695  f 

Martonne,  B.  de,  VIII*  Congifes  Inter- 
national de  G^graphie  (Washington), 
242 1;  D^veloppement  des  cdtes  bre- 
tonnes  et  leur  ^tude  morphologique, 
572 1 ;  Enseignements  de  la  topographie, 
121 1;  Etude  sur  la  crue  du  Jiu  au 
mois  d' Aoftt  1900 . .  572  f ;  P^riode  glaci- 
aire  dans  les  Blarpates  mdridionales, 
572 1;  et  E.  Robert,  Excursion  Geo- 
graphique  en  Basse  Bretagne,  572  f 

Masai  Uplands,  letter  from  B.  Meinertz- 
hagen  on  C.  W.  Hobley's  Sketch-map, 
466 

Massy,  P.  H.  H ,  Exploration  in  Asiatic 
Turkey,  1896  to  1903.  .272  ♦ 

Mata-rajn  peak,  Peru,  169 

Mathematical  geography — 
Handbuch   der  G^graphischen   Orts- 
bostimmung    fur    Geographen    und 
Forschungsreisende :     A.    Marcuse, 
473 1 

Mathers,  C.  W. :  see  Harrison,  A.  H. 

Mathuisieulx,  H.  M.  de,  Troisi^me  Mission 
en  TripoUtaine,  118  f 

Matthews,  E.  B.,  Erosion  on  the  Holder- 
ness  Coast  of  Yorkshire,  470  f 

Maud,  P.,  grant  awarded  to,  97 

Maumen^,  C,  Villages  p^^lasgiques  dea 
monts  des  Volsques,  847 1 

Maunscll,  F.  B.,  award  to,  97 
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Mauritius — 
Map  of  the  Island  of  Mauritius  (Top. 

Section,  (General  8tafi\  478  f 
Beefs  of,  J.  8.  Gardinors  explorations, 
677 
Mawson,  D.,  Preliminary  Note  on  Geology 

of  New  Hebrides,  697 1 
Maxwell,  Sir  H.,  British  Woodlands,  470 1 
Mazeran,   — ,    Navigability    du     fleuve 

S^n^gal,  117t 
Mecca — 

Photographs  of,  591  f 
Medals  and  awards  of  the  B.G.S.,  pre- 
sentation of,  94 
Mediterranean — 
Admiralty  Surveys,  75 
Fortsetzung  der  Beriohte  der  Gommis- 
sion  fOr  Erforschung  des  iistliohen 
Mittelmeeres,  474  f 
Meetings  of  the  B.G.S.,  Session  1904*05 . . 

94,  232 ;  Session  1905-06 .  .689 
Meinertzhagen,  B.,  letter  from,  on  the 
Masai    Uplands    and    sketch-map    of 
C.  W.  Hobley,  466 
Meinhard,  F.,  Duroh   das   Bilagebirge, 

113 1 
Melander,  £.,  Norrlandskartan  och  Bikets 

allmanna  Eartverk,  284  f 
Melbourne-- 
Heissen  Winde  in :  B.  von  Lendenfeld, 
684 1 
Melland,   F.    H.,    Some   ethnographical 
notes  on  the  Awemba  tribe  of  N.£. 
Bhodesia,  353  f 
Mellor,  E.  T.,  Glacial  (Dwyka)  Gonglomc- 

rate  of  South  Africa,  694  f 
Merchier,  A.,  L'Ardenne  fran9ai8e,  Mense 

et  Semoy,  346  f 
Mercier,  L.,  Une  harka  des  Doui  Menia 

et  Ouled  Djerir  vers  le  Sahel,  580 1 
Merensky,  H.,  Gold  Deposits  of  tho  Mur- 
chison  Bange  in  the  N.E.  Transvaal, 
581 1 
Merkel,  G. :  $ee  Flemming,  M. 
Merkland,  Loch — 

Bathymetrical  Survey  of,  524 
Merrick,  G.,  Bolewa  tribe,  680 1 
Merrill,  G.  P.,  Treatise  on  Bocks,  Bock- 
weathering  and  Soils,  827  § 
Mersey — 
Tidal  B^'me  of  the  Mersey.    Beport 
of  Committee,  470  f 
Merv— 

Oasen  Merv :  O.  Olufsen,  350 1 
Merzbachor,  G.,  Forschuogsreise  im  Tian- 

Schan,  849  f 
Mesa,  L.  G.,  MM)a  general  de  Bolivia 

705 1 
Meteorites — 
British  Museum  (Natural  History),  In- 
troduction to  the  Study  of  Meteorites  ; 
L.  Fletcher,  859 1 
Meteorology — 
Jelinek's  Anleitung   zur  AusfUhrung 
meteorologischer         Beobachtungen 
nebst  eiuer  Sammlung  von  Hilfsta- 
feln,  240  f 


Meteorology— oonttniiad. 

Mannali  Hoepli.  Meteorologia  geae- 
rale:  L.  De  Marchi,  121  f 

Meteorologische  Jahr  1903-1904  nod 
die  Hochwasserfrage :  W.  Kreba, 
859 1 

South  Orkneys,  Station  at,  677 
Metzger,  J.  A.,  Filipino ;  his  oustoma  and 

character,  698 1 
Mexico — 

Mexique,  Le,  ou  delmut  du  XX*"  Si^e : 
Prince  B.  Bonaparte  and  othen,  324  § 

Prescotf  s  History  of  the  Oon<mest  of 
Mexico,  Selections  from.  Edited: 
A.  S.  Lamprey,  237 1 

Western    Sierra    Madre    mountains  : 
E.O.Hovey,  218§,581t 
Meyer's  geographischer  Hand- Atlaa,  707 1 
Meyjes,  P.,  exploration  in    West    New 

i^uinea,  674 
Michaux-Bellaire,  £.,  et  G.  Salmon,  £1- 

09ar  el-Kebir,  236  f 
Mic-Maos  of  Newfoundland,  198 
Migdale,  Loch — 

Bathymetrical  Survey  of,  529 
Biigration — 

Ankunft   unserer    Zug^ugel    in    ibrer 

Abh&ngigkeit    von   der   Phanologie 

ibrer  Nahrungstiere  und  deren  Nahr- 

ungspflanzen :  —  Koepert,  92  $,  241  f 

Mikkelaen,  £.,  Arctic  expedition  of,  561 

Milet,  A.,  Cartographie  hydrog^pliique 

Dieppoise  aux  XVP  et  XVH"  si^es. 

701 1 
Mill,  H.  B.,  On  the  Distribution  of  Bain 

over  the  British  Isles  during   1904.. 

692  t ;    Bate  of  Fall  of  Bain   at    Sea- 

thwaite,  692  f ;  Siege  of  the  Sonth  Pole, 

665  § .    remarks :   **  French    Antarctic 

Expedition,"  518 :  "^  Nile  Flood  and  iU 

Variation,"  417 
Miller,  A.,  Das  Land  der  Jakuten,  578  f 
Miller,  W.,  The  Name  of  Navarino,  114t 
Milne,  J.,  Preliminary  Notes  on  Obeervm- 

tions  made  with  a  Horizontal  Pendulum 

in  the  Antarctic  Bcgions,  584  f 
Min  river,  China,  69 
Mingard,    W.    V.,   Bound    the     Worii 

Europe,  474  f 
Mischlich,  A.,  Contributions  to  the  His- 
tory of  the  Hausa  States,  580  f 
Missouri — 

History  of  the  Expedition  under  Com- 
mand of  Captains  Lewis  and  Clarke 
to  Sources  of  Missouri,  etc.,  in  1804- 
1806 :  J.  B.  McMaster,  238  f 
Mizinda  harbour,  Victoria  Nyanza,  496 
Moch,  G.,  Histoire  Sommaire  de  PArbi- 

trage  permanent,  701  f 
Mochi,  A. :  tee  Castellani,  A. 
Moisel,  M.  (see  aUo  Sprigade,  P.X  Begleit- 

worte  zu  der  Earte  **  Der  mittlere  Tail 

von  Kamerun  zwisohen   Sanaga    und 

dem  8  Grade  nordlicher  Breite,^'  236 1 
Molengraaf,   G.    A.    F.,    Notes   on    the 

Geology  of  a  Portion  of  the  Klerksdorp 

District,  etc.,  581  f 
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Monaco,  Prince  A.  de,  Gikrte  g^^ral 
bathym^triqne  dea  Oo^ns,  864  f;  B^- 
snlfcatB  des  Campagnes  aoientifiqnee 
accomplics  sur  son  yacht.  M^moires 
Ooeanographiques,  473  f;  Sur  la  cam- 
pagne  ae  la  Prinoesie  Alice,  699  f 
Monorieff,  A.  B.  H.,  The  World  of  To- 
day, 361 1 
Monorieff,  Sir  C.  8.,  romarkB  on  **Nile 

Flood  and  its  Variation,"  415 
Monrovia,  Liberia,  145, 146 
Montana — 
Geology  and  Sorfaoe  features,  W.  Lind- 

gren  on,  673 
Petrography  and  (Geology  of  the  Igneous 

Books  of  the  High  wood  Mountains: 

L.  T.  Pir88on,696t 
Monteleone,  Earthquake  at,  450 
Montenegro — 
Maps:  Tiefenkarte  montenegrinisoher 

Been:  K.  Hassert,  589 f 
Montpellier — 

Cartographic  botanique  d^taill^  sur  les 

enyirons  de  Montpellier  pris  oomme 

exemple :  L.  Blanc  et  M.  Uardy,  691  f 
Moororoft,  W^  and  H.  Hearaey,  Visit  to 
Lake  Mansarowar  in  1812 :  H.  Pearse, 
180» 
Morice,  A.  O.,  Carte  des  sources  et  du 
Bassin    Sup^rieur  de  la  X^tchakhob, 
478t 
Morie  (Mullie)  Loch— 
Bathymetrical  Surrey,  60 
Geology  and  Biology  of,  68,  69 
Morocco—- 

Autumn  Wandering  in:  T.  H.  Weir, 

694t 
Confr^riee  religieuses  marocaines,  Quel- 

ques  mots  sur  les,  117  f 
Oours    moyeu    de    TOued    Dra :    — 

Begnault,  117  f 
Cuestion  de  Marruecos  desde  el  punto 

de  vista  espafiol:    G.  M.  Gamazo, 

352 1 
Dans  le  Bled  Siba :  La  Mission  Segon- 

zac:  A.  Terrier,  352 1 
Djebel  Hadid,  Constitution  du :  P.  Le- 

moine,  236 1 
Djebel  Uadid  im  sUdwestliohen  Atlas- 

vorland  von  Marokko:  T.  Fischer, 

852t 
El-O^ar  el-Kebir;   Une  ville  de  pro- 
vince  au    Maroc  Septentrional:   £. 
,  Michaux-Bellaire  et  G.  Salmon,  236  f 
Ktude    de    g^ographie    politique:    0. 

Bihot,  580 1 
Expedition  in.  Marquis  de  Segonzao's, 

833 
Geologique  ^et  agrioole  sur  le  Maroc 
.  occidental :  A.  Brives,  236  f 
Maps :  Carte  du  Maroc :  L.  Theuveny, 

126 1 
Maroc :  lia  Mission  de  Segonzao  arrets 

352 1 
Meteorologischen    Beobachtungen    zu 

Marakeech,  Besultats  der :  J.  Hann, 

117 1 


Morocco— cofUtntMd. 
Militirisohe  und  milltargeographische 
Betrachtungen  iiber   Marokko:   M. 
Httbner,  352  f 
Mission   Segonzao;    Expose  de    MM. 
de    Segonzaz,  G^til  et  de  Flotte, 
580t 
Navigation  commerdale  au  Maroc :  A. 

Terrier,  694 1 
Penetration  economique  du  Sud  maro- 
cain:   Marquis  de  Segonzao,  580  f, 
694t 
Terrains  ^oc^nes  dans  le  Maroc  occi- 
dental :  A  Brives,  236  f 
Morrison,  C,  Some  Geographical  pecu- 
liarities of  the  Lidian  Penmsula,  693  f 
Mossamedes— 
Clima  do  planalto  de  Mossamedes,  Oon- 
tribui^fto  para  o  estudo  do:  A.  B. 
Boque,  580  f 
Mossroann,   B.    0.,    Antarctic   Meteoro- 
logical Station  in  the  South  Orkneys, 
584 1:    Meteorology,    Besults    of    the 
Scottish  National  Antarctic  Expedition, 
G97 1 ;  Beoent  Voyage  of  the  Uruguay^ 
584 1 
Mounds^ 
Natural  Mounds,  or  **  Hog-wallows  "  : 
J.  C.  Branner,  219  §,  358 1 
Mountains — 
Physiologic  des  Menschen  im  Hochge- 
birge,  Bericht   iiber   einige   Unter- 
sucnungen  zur :  A.  Durig  u.  N.  Zuntz, 
122 1 
Mountain  Structure- 
Accordance  of  Summit  Levels  among 
Alpine  Mountains :  B.  A.  Daly,  359  f, 
565  § 
Mourey,  0.,  et  L.  Brunei,  rAnn^e  Colo- 

niale,  1902-03.. 3611 
Mozambique- 
Maps:    Carta  de  Mo9)mbique  (Com- 
missfto  de  GartograpUia),  363  f 
Mpororo  country,  Uganda,  621 
Mucke,  J.  B.,  Das  Problem  der  Yolker- 

verwandtsohaft,  241  f 
Muger.  tributary  of  Blue  Nile,  266 
Muir,  T.  8.,  Notes  on  the  Weather  on  the 

Vatna  JokuU,  347  f 
Mukden — 
My)  of  country  round  (Top.  Section, 
General  Staff),  125 1 
Miiller,  C,  Die  Salzversorgung  Zentral- 

afrikas,  117 1 
Miiller,  — ,  Exploration  in  the  Eamerun, 

557 
MQUer,     J.,     Das     spatmittelalterliohe 
Strassen-    und    Transportwesen     der 
Schweiz  und  Tirols,  346  f 
Muller,  J.  A.,  on  the  Connection  between 
the    Trlangulatlons    of  Western   and 
Southern  Sumatra,  670 
Miiller,  8.,  Vei  og  Bygd  i  Sten-  og  Bronze- 

alderon,  346  f 
Murgoci,    G.    M..    Contribution    k    la 
tectoniques  des  Carpathes  m^ridlonalee 
572 1 
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Knner  Ueberblick  neber  die  Tfttigkeit 
der  wlMeDBcbaftHohen  Mflrmanex- 
pedition  :  L.  Breitfuss,  692  f 

Murray,  Notes  on  the  Biology  of  the 
lioobs  in  the  Conon  Baein,  68  * ;  Lochs 
of  the  Shin  Basin,  534  * 

Murray,  Sir  J.,  remarks  on  "  Oscillations 
of  Shore-lines,"  609;  and  L.  Pullar, 
Bathymetrical  Sarvey  of  the  Freeh- 
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